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MESSAGE FROM THE LORD PRESIDENT OF THE COUNCIL 


The Rt. Hon. Herbert Morrison, M.P. :— 


I very much regret that press of Parliamentary duties has prevented 
my being present at the Conference of the National Smoke Abatement 
Society. The Society is carrying out work of the highest national 
importance. It is also work in which I am closely interested, as the 
Minister responsible for the Department of Scientific and Industrial 
Research, for the Department carries out research on atmospheric 
pollution. 


It has been estimated that atmospheric pollution costs the nation 
about £50 millions a year. This is a conservative estimate, yet it is a 
grave figure and moreover it takes no account of the ill-health and 
dreariness caused by smoke. There are, however, two other aspects 
which make the solving of this problem imperative. 


It has been estimated that the weight of smoke emitted in this 
country from burning coal is nearly three million tons a year. But that 
is not the whole of the waste, for smoke is always accompanied by 
unburnt gases ; and it has been shown by the Fuel Research Station of the 
Department of Scientific and Industrial Research that, with an industrial 
boiler chimney emitting black smoke, the loss may be as much as 10 
per cent. of the heat of the coal. We cannot afford to waste our precious 
coal in this way, especially under present conditions. As you know, the 
success of the Ministry of Fuel and Power’s campaign for industrial fuel 
economy in reducing the emission of sulphur dioxide and smoke by as 
much as ten per cent. in a single year shows what can be done if we 
are determined to conquer this menace. 


Waste of coal is bad enough, but waste of manpower is even worse. 
It is waste of manpower in the pits to make such inefhcient use of coal. 
Manpower is also required for cleaning up the mess caused by smoke, 
and this is no inconsiderable item. So the work of the Society is aimed 
at conserving our two most precious commodities—coal and manpower— 
as well as money. 


We should have a national drive to make the public smoke-conscious. 
Smoke in large quantities from industrial chimneys already rouses some 
feeling of resentment. I want that feeling increased, and aimed not only 
at the factory chimney but at the ordinary smoking domestic chimney, 
until public opinion will insist that smoke is anti-social and not to be 
tolerated. 


THE PRESIDENTIAL ADDRESS 
by 


SIR GEORGE ELLISTON, M.C., M.A., J.P., D.L. 
(Chairman of the Public Health Committee, City of London) 


It is eight years since the Society last met for a full-scale national 
conference and I think perhaps as we look ahead to our future activities 
it may be interesting and helpful to glance back over the road that we 
have travelled to our present position. 

As most of you will know, the story of smoke abatement is at least 
three centuries old, but there is not time to dwell on the great work of 
the early pioneers like John Evelyn. I wish to recount more particularly 
what has taken place within the present century. 

When it began, the Coal Smoke Abatement Society, which had been 
formed to raise a protest against the atmospheric pollution of London, 
was only one year old. Manchester, whose smoke problem was and 
is scarcely less acute than that of London, was, for once, a whole decade 
behind the Metropolis, for it was not until 1909 that the Smoke Abate- 
ment League of Great Britain was formed in that city. 

In London, the pioneer and driving force was our late President, 
Dr. des Voeux. As Treasurer of such a crack-brained organization, as 
it was then deemed to be, he had a more than unenviable uphill task in 
collecting the necessary meagre funds for administration and propaganda. 
With a courage which those of us who knew him so often witnessed, 
he at once descended upon the Mayor of a London borough to expound 
his gospel, only to be informed that there were places maintained at 
public expense for people as crazy as the was. 

I should like you now to recall the message from the Lord President 
of the Council that was read to you only a few moments ago, for I think 
the story I have just told you and that message illustrates perhaps more 
graphically than volumes of print could do, the distance that our move- 
ment has travelled and the change that has taken place in public opinion, 
due in no small degree to its efforts, for be it remembered that in this 
country legislation follows and never precedes public opinion. 

Meanwhile, in Manchester, the sister body concentrated on the 
industrial northern counties and very soon joined up with the movement 
in Scotland. It thad as its Secretary Mr. E. D. Simon, now Sir Ernest 
Simon. Through all those years his interest in the subject has, if any- 
thing, intensified and we were delighted when, with a greater wisdom 
than is sometimes displayed by the powers that be, Sir Ernest was 
appointed Chairman of the Government’s Fuel and Power Advisory 
Council. I hope by now you are all familiar with the Report on the 
Domestic Fuel Policy which has come from Sir Ernest’s Council and 
which endorses so much of the Society’s own policy. In my opinion this 
Report is one of the most ‘helpful departmental documents issued during 
recent years, for it provides an invaluable source of information for 
everyone concerned with fuel economy and the public health problems 
of smoke abatement. 


The friendly relations which all along existed between the 
two smoke abatement bodies resulted quite naturally in a marrying of 
the joint interests in 1929. Obviously the great progress made both 
in London and Manchester would not have been possible through the 
individual efforts of the two pioneers I have mentioned, great as they 
were. The London Secretary was our present Treasurer, Sir Lawrence 
Chubb, and in Manchester there were men like Will Melland, two names 
which I feel among many other stalwarts call for special mention in any 
review of the past work of the Society. 


The ten years between the merger and the outbreak of war was a 
period of intensive effort and of rich results, which are only now 
becoming fully apparent. The war years halted visible progress but gave 
us an opportunity for developing bold new policies, some of which have 
already been adopted by the Government and local government 
authorities and others which we believe should be adopted at an early 
date are to be discussed at this Conference. 


A Constructive Policy. 


_I regard this Conference as particularly important in that it will 
give a new direction and orientation to the Society’s activities. We start 
afresh with the tremendous advantage that some of those things for 
which we were still battling in 1939 are now established Government 
policy. The Government is firmly committed to a policy of cleaner air. 
It would seem therefore, that the main task of the Society is not to dwell 
as formerly upon the ravages of atmospheric pollution, now universally 
recognized as a national waste, but the more constructive work as to how 
this pollution can be diminished most effectively and in the shortest 
possible time. The Society’s policy is no longer a counsel of perfection ; 
it has now become a matter of urgent necessity on the lowest economic 
grounds alone. There-is little use the Ministry of Fuel and Power and 
other Ministries lamenting the shortage of coal for every purpose, 
industrial, domestic and export when we scatter no less than 24 million 
tons of it unburnt into the air to cause damage to our buildings and 
possessions, which with other costs conservative authorities have 
estimated at two million pounds per week. 


Jaded as our minds are these days with all kinds of astronomical 
statistics, a mere 24 million tons of coal a year is perhaps not sensational. 
Nevertheless it represents four days output for every miner in this 
country, and would be enough to provide an extra four or five hundred- 
weight of fuel to every family during the coming winter. If the heat 
we lose through smoke and other allied results of wasteful burning 
could be harnessed to industry, the fuel crisis would be over and Mr. 
Shinwell’s anxieties would vanish for ever more. 


The serious manpower shortage is one of the reasons for the coal 
shortage. Yet, fantastic as it may seem, we are in effect employing ten 
thousand miners to produce smoke, and a far greater number of other 
people in clearing up and making good all the damage it does. 
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Appeal to Local Authorities. 


Obviously, then, the most pressing task before the Society is to 
ensure that this saving of coal and manpower shall be brought about as 
quickly as possible. Therefore, we are encouraged in that no less a 
person than the Lord President of the Council himself has indicated the 
most effective way in which this can be achieved. There are at present 
affliated to the Society over two hundred local government authorities, 
including most of the largest, many of medium size, and some small, so 
that we have a complete and representative cross-section of municipal 
thought and opinion with us. But there are more than 1,500 local 
government authorities in this country and upon them mainly rests the 
responsibility of educating public opinion in their respective areas, and 
having educated public opinion, of implementing legislative authority by 
preventing the production of smoke in their own areas, or if they do not 
themselves produce it, to prevent its importation from their neighbours. 

Smoke knows no boundaries, and few areas in Britain are entirely 
free from its direct effects, while a substantial part of the smoke bill is 
paid for by those who live in the cleanest parts as much as by the 
remainder. The cost\ of smoke to trade and industry, for instance, is 
paid for in ithe long run by the consumer, whether he lives in Sheffield or 
St. Ives. 

So it is imperative that all local authorities should join in the fight 
against smoke. I would take this opportunity of welcoming to this con- 
ference the delegates of those local authorities which are not yet members 
of the Society, or which are being represented at one of our gatherings 
for the first time. We hope they will come in and help us. The Society 
is these days very largely a body composed of local’ authorities, and it is 
devoting much of its present limited resources to their service in one 
way or another. We are anxious to extend these services and to develop 
new ones, and for the Society to become, as it is in fact fast doing, the 
central bureau of information and assistance in all aspects of smoke 
prevention activity. At present, alas, more is demanded of us than we 
can possibly do, and the surest remedy is for us to have from a far 
greater number of local authorities the very modest measure of support 
we seek. I do hope that this appeal may go back to your respective 
Councils. 

As Chairman of the City of London Health Committee, perhaps I 
may be allowed to mention two steps taken during the past year by the 
Corporation in the cause of Smoke Abatement. Encouraged by this 
Society they first considered the creation of smokeless zones within the 
city but they found the problem was complicated by the smoke output 
from the great railway stations and from steamships in the port. For 
the time being therefore they had to be content with securing in a 
Private Bill, now on the Statute Book, a clause requiring prior approval 
by the City Health Department of all new fuel-burning installations. 
That in itself was a *considerable achievement, but the Corporation 
decided to go further and get expert advice on the possibilities of district 
heating for the extensive areas of the city devastated during the War. 
On the face of it, it seems an unique opportunity for the piping of heat 
and hot water to the acres of offices and warehouses which must be 
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rebuilt during the next few years. No previous scheme at home or 
abroad has dealt with a great commercial centre which has to be 
re-created de novo and where the advantages of district heating are more 
obvious. The Corporation are now awaiting a report from their expert 
adviser, and it is hoped that financial and other considerations will justify 
the adoption of a scheme which would automatically create smokeless 
zones in large areas of the city. 


A Sub-committee of the Building Research Board have recently 
issued an Interim Memorandum on District Heating* which gives rather 
cautious encouragement to those local authorities who are considering 
the supply of heat and hot water to the central areas of large cities and 
to new housing estates, large and small. Judging by the views expressed 
at the recent Conference convened by the Ministry of Fuel it seems 
probable that the final report we now await from the Egerton Committee 
will approve the promotion by Local authorities of central heating 
schemes which give due consideration to the complex economic problems 
involved. Summing up the Fuel Conference discussion Mr. Donald 
Smith pointed out that all the experts who had contributed, irrespective 
of differences in systems advocated or examined, had agreed that district 
heating is practicable in Great Britain, that it should result in a great 
economy in fuel consumption, and that a higher standard of heating 
can be obtained with less fuel by means of district heating than by any 
of the traditional methods in use in Great Britain. No doubt members 
of this Society, and their guests, to-day well realize the urgency of 
bringing these facts to the early notice of the Committees who are 
planning their local housing schemes. 


It is no exaggeration to say that the fight against the smoke evil, 
an evil from which we have suffered for so long, and which for generation 
after generation has wasted so much of the nation’s health and wealth, 
is now entering its final and decisive stage. The full implementation of 
all that is contained in the Domestic Fuel Policy Report, the provision 
of new kinds of legislation and the early establishment of expanding 
smokeless zones—all these and other policies are practicable, and give 
well-defined objectives that, when they are won, will mean the virtual 
end of smoke. It is true that there may be some mopping-up operations, 
but they will be only of a minor or local character. We can look 
forward with confidence to great victories in the not-distant future, but, 
as we all know, it is the final effort that has to be the most intensive. 
I hope that in the years to come we shall be able to look back, as I have 
looked back for a moment this afternoon, and see that this conference 
in Brighton was in fact the beginning, and a worthy beginning, of that 
last offensive. 


* Interim Mernorandum on District Heating: Department of Scientific and 
Industrial Research. H.M.5S.O., 3d. net. 


FIRST SESSION 
Friday Morning, 25th October, at 9.30. 


SMOKE PREVENTION IN NEW HOUSES 
Chairman : The President, Sir George Elliston 
INTRODUCTION 


The Society’s views and policy for smoke prevention in new housing 
have been fully stated on previous occasions, and here they need only 
be summed up as a demand that all new houses, whether municipally or 
privately built, should be equipped to facilitate the fullest use of gas 
and electricity, that the possibilities of district heating should be carefully © 
considered, and that the solid fuel appliances that are instalied should 
be only of the improved types that are suitable for smokeless fuels, even 
if for the time being some bituminous coal has to be used in them. 
This policy is consistent with the recommendations of the Housing 
Manual, 1944, which have recently been strongly endorsed by the Fuel 
and Power Advisory Council in their report Domestic Fuel Policy. 


It was agreed that it would be of considerable value to secure 
information on what is being done towards implementing these recom- 
mendations in the housing programme now starting, and to discuss the 
present position at this conference. To secure this information the 
co-operation was sought of those Regional Committees that have resumed 
activity, and for Scotland and the East Midlands the assistance of members 
of the Societey was invited. For areas not so covered the Society itself 
approached the local authorities. A Questionnaire was prepared, framed 
in a way that would simplify answering, and this has been used, with 
slight modifications in some cases, by each of the “ Reporters” appointed 
to circularize the authorities and prepare a report on the replies received. 


The questions asked were as follows : 
Policy. 
Q.1 Has the Authority considered the recommendations of the 
Housing Manual, 1944, and of the Fuel and Power Advisory 
Council in their recent report “Domestic Fuel Policy” ? 


Q.2. What is being done to facilitate the use of gas and electricity — 
on the lines recommended, by the provision of electric points 
and gas connections in all rooms where they are likely to 
be required ? 


Q.3 What is being done, or attempted, in installing the new types 
of multi-fuel open fires, and openable stoves, etc, (i.e., those 
suitable for both smokeless fuel and bituminous coal) ? 
(N.B.—The fact is of course recognised that some of these 
appliances must for the present be smoke-producing because 
of the unavoidable use of raw coal. The immediate objective 
is to have the right appliances installed). 


Q.4 What decisions have been made with regard to: 
(a) Insulation of walls, roofs and hot water systems ? 
(b) The provision of fuel stores to contain one to two tons 
of different solid fuels in separate compartments ? 


8 


Q.5 . Has any consideration been given to : 
(a) District heating or block heating for houses ? 
(b) Block heating or central heating for flats ? 


Progress. 


Q.6 What actual progress is being made on the above lines ? 
~Q.7. What difficulties, criticisms, or prejuidices are being 
encountered ? , 
Q.8 What requires to be done to improve the present situation ? 


Private Building. 
Q.9 What is the attitude of, and what is being done by, private 
builders ? 


Q.10 Have any steps been taken to induce them to follow the 
Housing Manual recommendations ? 


Completed Installations. 


Q,11 Any reports or opinions on improved heating installations 
already in use, including new types of openable stoves in 
prefabricated houses, which are in many cases burning coal 
and creating, because of the low chimney height, an 
objectionable smoke. 


To avoid repetitions in the reports that follow the questions are 
referred to by their numbers. 


It will be seen that in most cases a substantial proportion of the 
authorities approached responded to the request, and that the replies 
are therefore a reliable indication of the position as it exists generally 
at the moment, considered either nationally or regionally. 


The Society is grateful to those who have prepared and issued the 
questionnaires, and analyzed the repiles in the form of the reports that 
follow. 


It is appreciated that a consolidated summary of the reports, and a 
statement of the general conclusions to be drawn from them, would be 
of value. At the time of writing, however, all were not available, so 
that such a summary has had to be deferred until the final printing, 
when it may be possible also to incorporate observations made verbally 
during the conference discussion. 


SCOTLAND 


Copies of the questionnaire were sent to the larger local authorities 

and the following is a synopsis of their replies :— 

Q.1 Although the authorities themselves may not all have con- 
sidered the recommendations of the Housing Manual 1944 
and of the Fuel and Power Advisory Council in their recent 
Report on Domestic Fuel Policy, these appear to have been 
kept in view by the officers responsible for the planning and 
erection of new houses. 


Q.2 
Q.3 


Q.4 


Q.5 


Q.8 


Q.10 


Q.11. 


- ttlons. 


Electric or gas points are being provided in all rooms where 
they are likely to be required. 


Whilst a number of local authorities appear to desire to install 
the new types of fireplaces, these have so far only been 
installed in the Government temporary houses. 


(a) Regarding the insulation of walls, roofs and hot-water 
systems, the practice generally is to have cavity construction 
of main walls and, except in the case of concrete roofs, to 
cover roofs with boarding and felt before slating or tiling. 
Water supply pipes are wrapped. 

(b) No separate compartments are provided for fuel storage. 
Accommodation for half-ton solid fuel is provided as recom: 
mended by tthe Scottish Housing Advisory Committee. 


(a) In a small number of instances, district heating has been 
under consideration, including a scheme for. several hundred 


houses at Craigmillar, Edinburgh. A scheme for over 500 


houses at the Priesthill Housing Scheme, Glasgow, has been 
approved by the City Council. 

(b) In some instances also, block or central heating for flats 
has been considered, including a scheme in Glasgow for the 
provision of hostels for. single women, and in multi-storey 
flats. 


It cannot be said that much’ actual progress is being made on 
the above lines. The traditional heating of buildings and 
domestic hot-water is still usual, but convection heating of 
cottages is being introduced. The newer knowledge, how- 
ever, is receiving more attention and the results of expeth 
ments are awaited. | 


The supply of modern appliances is still small and their cost 
is higher. More encouragement appears to be required by 
the Government Departments concerned to: the local 
authorities to proceed with either district heating schemes or 
the installation of the new types of multi-fuel Dpen fires and 
stoves. 


It is considered that the present situation can be met only by 
a more plentiful supply of better grade fuel and by a more 
adequate supply of fires and stoves suitable for smokeless fuel, 
as well as direct encouragement from the Government to local 
authorities. Another suggestion is that propaganda should 
be presented to the public in a popular or non- -technical 
manner. 


There is very little private building, but with few exceptions 
traditional practice is being followed. The additional cost 
of appliances is stated to be the deciding factor.~ 

For the reasons stated, no steps have been taken to induce 
private builders to follow the Housing Manual recommenda- 
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Q.12. Although in most cases, the new types of openable stoves 
have not been sufficiently long in service to form an opinion, 
complaints have been received regarding the need for weekly 
cleaning of short chimney flues and the blackening of ceilings 
and surrounding walls. The type of cowl tends to direct 
smoke downwards. One reply states that the system of 
conducting warmed air from ducts behind fireplaces to bed- 
rooms does not operate successfully and may be attributed 
to the position of inlet and outlet ventilation. Another reply 
advocates cheaper consumption cost of electricity to encourage 
its use. 

Allan W. Ritchie, 


President, Scottish Division. 


NORTHUMBERLAND AND DURHAM 


The Northumberland Durham Advisory Regional Smoke Abate- 
ment Committee has not met for several years and there is no Secretary, 
so I haxe taken on the duties of preparing a report on the heating 
installation in new houses for this Region. 

The following authorities were circularised with a questionnaire 
drawn up on the lines suggested by Mr. Marsh, of the National Smoke 
Abatement Society : 


County Borough Councils— 
Newcastle-upon-Tyne, South Shields, and Sunderland. 


Urban District Councils— 
Ashington, Bedlingtonshire, Billingham, Blaydon, Chester-le- 
Street, Felling, Hebburn, Houghton-le-Spring, Longbenton, 
Mesum. Seaham Harbour, Seghill, Stanley and Washington. 


Rural District Councils— 
Chester-le-Street, Houghton-le-Spring, and Sunderland. 


Northumberland and Durham County Councils were also circularized 
for information. The circulars were addressed to Medical Officers of 
Health, although it was realised that as the questionnaire dealt with 
matters relating to new house construction, the matter was really one 
for engineers and architects and I have to acknowledge with thanks the 
information provided by these officers. 

Ten Councils replied to the questionnaire as follows : 


Q.1 Every Council has replied that the Housing Manual of 1944 
has been considered. 


Q.2. As to the use of gas and electricity, three Councils have 
provided electricity only, three have given a choice of gas 
or electricity and four have provided both gas and electricity. 


Q.3 Five Authorities are providing the new multi-fuel open fires 
of the convector type. Three Councils replied that the 
scheme was impracticable, as tenants, being miners, received 
free coal sometimes of a very poor quality. The remaining 
two Councils replied that one solid fuel burning fire is being 
placed in each house. 


Q.4 


Q.5 


Q.€ 


Q.7 
Q.8 


Q.9 


Q.10 


Q.11 


(a) As regards insulation of walls, nine Authorities are 
making provision for insulation of walls, roofs and hot water 
system and one Authority is making no such provision, 

(b) As regards the provision of separate fuel stores, no 
Authority reports that separate provisions for each type of 
solid fuel has been provided. 


(a) As regards district heating all Councils replied that con- 
sideration has been given to the question of district heating 
but no Authority has, as yet, installed it, although one area 
is introducing block heating into business premises, with flats 
above, together with the provision of a communal laundry. 
(b) As regards block heating or central heating for flats, no ~ 
Authority has, as yet, introduced this. 


All Authorities report that progress is bein made on the lines 
as mentioned above, the difficulty being that until better 
quality bituminous coal and smokeless fuel is available, little, 
if any progress will actually be made. One area states that 
as they are eight hundred feet above sea level, atmospheric 
pollution is practically nil. 

Criticism : Throughout the area there is still the conviction 
that the average person prefers to retain the open coal frre. 


As to what can be done to improve the present situation. 
the replies vary between bringing the cost of gas and 
electricity down and more supplies of the better types of 
fuel recommended by the Fuel and Power Advisory Council. 
One Authority goes so far as to state that the main offenders 
are the collieries. 


As regards the attitude of the private builders, in areas where 
there are private builders still carrying on, they seem to 
follow entirely the practice taken by the local authorities. 


As regards steps being taken for private builders to follow 
the Housing Manual, builders generally follow such recom- 
mendations, and the conditions under the Housing Manual 
have, in many cases, been pointed out to the private builders. 


A. two years’ experience by one Council with the ‘ Ideal” 
Neo-fire has proved satisfactory and has influenced the 
decision to proceed with this type of installation in all new 
houses. In other areas, the schemes are not yet sufficiently 
developed for any opinion to be reported. In many areas, 
the objection which was raised at the last meeting of the 
Smoke Abatement Society, in connection with smoke pollution 
due to the low chimneys of prefabricated houses, seems to be 
substantiated in. most areas in the North and the require- 
ments are.emphasised that solid smokeless fuels should be 
used in all prefabricated houses. 


From all these replies, it would appear that in the North of England 
the average person is still sticking to the open coal fire and-it is only 
by intensive propaganda, including practical demonstrations of the new 
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convector type of heating stove, that the average person will realise there 
are other. and even more comfortable methods of heating a house than 
the open coal fire. Coke does not seem to have been mentioned in any 
of these replies, although it is a solid smokeless fuel and it can be burnt 
satisfactorily in an open grate if mixed with coal, or even by itself when 
first ignited by coal or gas. The time is too short in the post war period 
of new housing construction to come to any conclusion as to the benefits 
which may have been obtained from any new heating installations being 
installed ; the matter should be re-opened after a period of years. 


Dr. A. S. Hebblethwaite, 
Medical Officer of Health for Sunderland. 


NORTH-WEST 


In accordance with the request of the National Smoke Abatement 
Society, enquiries have been instituted from local authorities in the 
Society’s North West Divisional Area, as regards policy and progress 
with fuel burning installations in new houses. 

172 local authorities were approached and definite information was 
obtained from 16 county boroughs, 28 municipal boroughs, 32 urban 
districts and 9 rural districts, a total of 85. 

The views expressed in each case were those of the ofhcials, not 
necessarily those of the Council. . 

Whilst replies were not received from the whole of the local 
authorities approached, it is considered that the information obtained 
is representative of the whole position generally in the region, which 
includes North Wales, Cheshire, Lancashire, Westmoreland and 
Cumberland. 

The basis of the enquiries and a summary showing the information 
obtained from each local authority is indicated in the oe to this 
report. 

The general situation indicated by the enquiries is as follows :— 


Q.1 With few exceptions the whole of the local authorities have 
considered the recommendations of the Housing Manual and 
the report entitled ““ Domestic Fuel Policy.” 

Q.2 Similarly practically all the authorities are facilitating the use 
of gas and electricity by the provision of gas connections and 
electric points in all rooms where they are likely to be 
required for cookers, washboilers, fires, gas pokers and power. 

Q.3 A large number of local authorities have decided to install 
these appliances in new houses, but over 50% have either 
arrived at no decision yet or have taken no action. 

In one instance it is suggested that some of these 
appliances have not yet passed the experimental stage and in 
other cases, cost has been the decisive factor in not installing 
the appliances. 


Q.4 (a) Only about a quarter of the local authorities report that 
| special attention is being given to insulation of roofs 


r3 


0.6 


Q.7 


Q.8 


Q.10 


principally, by the use of felt. 

Many authorities are specifying cavity walls, which in 
some cases are to be sealed, but in the main there is no special 
attempt at insulation. 

As regards hot water systems in 14 instances the local 
authorities ‘have decided on wrapping or lagging of pipes, and 
in 11 other cases it is reported that the system will be sited 
centrally in the house or short runs of pipe installed. 

(b) Whilst some local authorities have decided to build 
fuel stores with separate compartments to hold different solid 
fuels, twice as many authorities are providing orthodox single 
fuel stores. | 


62 local authorities have either not considered this form of 
heating or have not arrived at a decision. 

18 have given the matter consideration, but are not 
taking any further action. 

In only 3 instances are schemes proposed. 

Central or block heating of flats is intended in 5 instances 
only. | 
In over half of the cases there is no real progress to report, pre- 
war methods being still in use or no decisions having been 
arrived at as regards modern fuel burning installations. 

Modern appliances are being installed in houses in 
course of erection or to be erected by 39 local authorities. 
Amongst the difficulties encountered by local authorities, high 
costs of installations and unsatisfactory supplies take the 
major place. 

In many instances there is either a preference for open 
fires of the old type or a prejudice against the new types, 
sometimes on the grounds of appearance. 

A number of local authorities report that no decision is 
yet possible because the houses are not completed and 
occupied. 

As might be expected the chief suggestion is improvement in 
the supply ‘position and reduction in costs. 

Other suggestions are for more publicity as regards the 
appliances concerned, extension of electricity supplies, the use 
of district ‘heating and the discontinuance of manufacture of 
old type grates. 

Whilst many authorities state that no private building is in 
progress in their districts, a large number say that private 
builders are still following pre-war methods. 

In 3 instances they are following the local authority’s 
methods and in 11 cases they are willing to adopt modern 
appliances and systems in their building. 

It is the practice of the majority of local authorities not to 
draw the attention of private builders specially to the recom- 
mendations of the Housing Manual. 

In one case it is stated that the builders’ clients should 
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be educated in this respect because the builder often erects 
houses according to instructions. 

Q.11 Mainly because the local authorities’ housing schemes are not 
sufhciently advanced in many instances no observations are 
available. 

In a few instances the tenants are reported to be satisfied 
with the appliances installed by the council, whilst in other 
cases it is stated that there has been insufficient experience on 
which to base an opinion. 

Several local authorities report that low chimneys to 
openable stoves in prefabricated houses are a disadvantage 
and are likely to cause objectionable smoke, but actual com- 
plaints of smoke are recorded in only 3 instances. 

| Dr. C. Metcalfe Brown, M.D., D.P.H., 
Barrister -at- Law, Medical Officer of Health, 
Manchester, and Honorary Secretary, Manchester 


and District Regional Smoke Abatement Committee. 


WEST RIDING OF YORKSHIRE 


Copies of the Questionnaire were sent to 47 Constituent Authorities 
and 25 replies were received. The 25 Authoritites comprised 6 County 
Boroughs, 3 Municipal Boroughs, 15 Urban District Councils and one 
Rural District Council. 

The following is an analysis of the replies. 


Q.1 was answered in the affirmative by all. 

Similarly with Q.2 except where qualified by the remark (in two 
cases) “ reduced in accordance with the requirements of the Ministry of 
Health” from which it would appear that to reduce cost the Ministry 
had advised a curtailment of the number of gas or electric points. 


As regards Q.3 one authority had a stock of old pre-war ranges 
which it desired to exhaust before. purchasing new ones; 19 had either 
installed multi-fuel ranges mostly of the back-to-back type or ranges 
capable of burning coke or coal or a mixture of both, while one authority 
preferred the old type of range because being a mining area the people 
insisted on burning raw coal. In the remaining 4 cases the matter was 
still under consideration. 

The replies to Q.4 (a) ee the insulation of roofs, walls and 
hot water systems showed a good deal of variation: In 14 the traditional 
methods were adhered to, in 10 nothing is being done, while one ‘had not 
decided what to do. 

Q.4 (b). Eight authorities proposed to provide double fuel stores, 
16 single fuel stores and one authority failed to answer the question. 


Q.5 (a). This was answered in the negative by all except two 
authorities where it was stated that the matter was still under considera- 
tian. The reason adduced by one authority for rejecting district heating 
was on the ground of expense. 


_Q.5 (b). This question was answered in the negative by all the 
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authorities except two which said the matter was under consideration. 
The majority of authorities did not possess flats and had no intention of 
building flats. | . 

Q.6. Thirteen authorities had a varying number of houses in course 
of construction in which though not specifically stated one must assume 
the progress was satisfactory, in three progress was slow owing to the 
dificulty in obtaining appliances. In two building had not yet com- 
menced and four ignored the question. 


Q.7. Where this question was answered, the difficulty most empha- 
sised was shortage or slow delivery of appliances. 


Q.8. All authorities agree that what is most desirable is the speed- _ 
ing up of the delivery of appliances. Two authorities point out the need 
for better supplies of smokeless fuel at cheaper rates whilst two suggest 
that steps should be taken to educate the public in the use of smokeless 
fuel. 


Q.9 and Q.10. These questions were answered by very few 
authorities, most of them saying that little or no private building is going 
on and such as is, is being undertaken on very much the same lines as 
before the war. One or two point out that the private builder is having 
to face the same difficulty with regard to appliances as the public 
authorities and frequently in the absence of modern appliances is com- 
pelled to fit old-fashioned types of grates. 


Q.11. Of the 9 authorities who answered this question 6 had no 
complaints, one complained that the fire bars burnt out too quickly owing 
to the use of the wrong type of fuel, another that the amount of smoke 
emitted was excessive due to the burning of raw coal. One authority 
explained that it had experimented with a coke-burning Lefray fire 
adapted to a back-to-back range and fitted with hopper feed. The results 
had been satisfactory and this type was being installed in 300 houses. 
All answers related to prefabricated houses. 


Comments. 


The general impression gathered from the answers is that most of 
the Local Authorities are interested in the prevention of smoke and the 
installation of smokeless heating appliances. The difficulty they are up 
against and of which they complain is the lack of these appliances, slow- 
ness of delivery and restriction of choice. Many are being forced to 
install old-fashioned grates because of this lack. It is imperative, there~ 
fore, that Something should be done to speed up the manufacture and 
rate of delivery of solid fuel burning grates designed to burn coke or other 
types of smokeless fuel. The supply position also requires some attention. 
at the moment supplies are extremely limited and the fuel is very expen- 
sive, indeed, in some cases more expensive than the best household coal. 
Until the price of coke can be reduced it is useless to try to pursuade 
householders to abandon coal. 

The need for two fuel stores is questioned on ground of expense 
and one wonders whether two stores are actually necessary. . A divided 
fuel store of adequate size would certainly go a long way to meet the 
dificulty but the best and most satisfactory way would undoubtedly be 
the use of one kind of fuel. If, as one authority states, it is possible to 
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fix a hopper feed using coke to a back-to-back range, that would be of 
undoubted value to the housewife who would thereby be relieved of the 
constant stoking which is necessary with a coke fire if it is to be kept alive 
and bright. 

The suggestion that an education campaign to popularize the use of 
smokeless fuel should be undertaken is good and should receive serious 
consideration. 


J. Johnstone Jervis, 
Honorary Secretary. 
Regional Smoke Abatement Committee. 
West Riding of Yorkshire 


SHEFFIELD, ROTHERHAM AND _ DISTRICT 


The Questionnaire was submitted to the constituent authorities of 
the Shefheld, Rotherham and District Smoke Abatement, from the replies 
of whom the following report is compiled: — 


Q.1 
Q.2 


The answer in each case is “ Yes.” 

In Sheffield provision is being made for gas cookers, either 
incorporated in the back-to-back stoves or as a separate unit. 
Electric points are being provided in living rooms and in all 
bedrooms for radiators. In Rotherham gas connections and 
electric points are provided in all houses now being erected 
by the Council. In private buildings increased gas. connec: 
tions are now being fixed. Rotherham R.D.C. reports electric 
points and gas connections in all rooms where they are likely 
to be needed ; in Rawmarsh U.D.C. houses at present being 
built have gas fires on both floors as well as coal fires ; and 
in Stocksbridge U.D.C. a fixed gas fire is provided in the 
living room and gas cooker in the working kitchen, with 15 
amp. plugs in 4 rooms. 

Shefheld reports: Some of the new types of houses could 
have openable stoves but no particulars have yet been 
received from any manufacturers of a stove of this type at 
a price to compare with the open fire and back-boiler. 
Rotherham states that multi-fuel open fires and openable 
stoves are in very short supply. In Rotherham R.D. some 
of the new types of multi-fuel open fires will be provided 
when production is increased, but there is little hope of 
installing them in houses at present on hand. In Rawmarsh 
U.D.C. no multi-fuel open fires are being installed in houses 
now being erected, but Hattersley’s independent boilers heat 
the domestic water circulation, cooking being done by gas. 
Stocksbridge state that the new types of fire were not 
available when the specification was being prepared. 
Sheffield: (a) Walls are of the llin. cavity type and hollow 
blocks are used for partitions. Roofs are insulated by roofing 
felts; hot water pipes and cylinders insulated where necessary; 
(b) Coal places are provided of the size recommended in the 
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Q.5 


Housing Manual. 


Rotherham: No decisions have yet been- made with 
regard to the insulation of walls, roofs and hot water systems 
and the provision of fuel stores for different kinds of solid 
fuels. 

Rotherham R.D.: (a) The usual making are being 
made for insulation ; (b) A 4ft. 6in. square fuel store to take 
the standard fuel box with two compartments in being pro- 
vided in all future plans. 

Rawmarsh U.D.: (a) Walls, nil; roofs lined with 
roofing felt ; hot water system not insulated ; (b) Fuel stores 
to hold more than 1 ton, but not in different compartments. 

Stocksbridge U.D.: (a) Cavity walls are unventilated— 
ground floors are solid. Will provide slag or glass wool to 
ceilings © as soon as price permits; (b) No—but outside 
‘* stove’ can be used. 


Shefheld has considered a scheme for District Heating for the 
Parson Cross extension, but owing to the contours of the 


ground it would be too expensive and the Heating Engineers 


could not recommend it. In the other authorities District and 
Block heating systems are considéred not to be applicable, 
and flats are not being erected. 


Q.6 and Q.7 Little information is given under these questions, 


Q.8 


other than that indicated in the answers to previous questions. 


~The reply from Sheffield states that while the new recom- 


mendations are no doubt an improvement, their present high 
cost is preventing their being more extensively used. 
Rotherham R.D. anticipates improvements in the delivery of 
material, and the following comment is made by Rawmarsh 


CoD. | ) 

No houses are yet occupied. The district contains 
three collieries, and it is therefore likely that many of 
our new houses will be occupied by mineworkers 
receiving “home coals.” It remains to be heard what 
their reaction will be on occupying a house where all 

- cooking is done by. gas and there is but one coal-burning 
fireplace. 


Bye 10 and Q.11. Sheffield cannot say what is being done by private 


Q.12 


builders, and the reply from Rotherham R.D.-is similar. In 


Stocksbridge private building is on pre-war lines, and in 
Rawmarsh only two pairs of houses are being built by 
private enterprise. 


The only comments on the question are from Shefheld, where 
it is stated that it is too early to give a definite opinion on 
the stoves in the temporary houses, but it is understood that 
the Ministry of Works have had to make quite a number of 
replacements of firebars. This may be due to the tenants not 
using the stoves properly. The reply from Stocksbridge 
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states that as far as can be checked, the cost of installing 

central heating with the addition of cooking and topping-up 

heat is about £29 per house more than pre-war normal fittings. 
James Law, 


Chief Smoke Inspector. 


WEST MIDLANDS 


Acting upon the instruction of the Executive Committee of the 
Midlands Joint Advisory Council for the Abatement of Smoke and 
Atmospheric Pollution, I sent out that Committee’s modification of the 
National Society’s Questionnaire to the Clerks of 114 Local Authorities. 
Sixty-four replies were received, coming from three County Councils, 
9 County Boroughs, 20 Municipal Boroughs, 17 Urban Districts, 14 
Rural Districts, with 1 unstated. 


The modifications to the suggested questionnaire were as follows : 


(1) Question 2. Add—*“and what means of permanent ventila- 
tion, i.e., chimney or grating, is available where electric power 
points or gas connections are provided.” 


(2) Question 4(b), Amend to read—“ the provision of fuel stores 
to contain different solid fuels in separate compartments.” 


(3) Question 8. Add—‘ bearing in mind Ministry of Health 
Supplement to Circular 76/46.” ~ 


(4) Questions 9 and 10. Combined as Question 9. 
In correlating the replies received from Local Authorities I find that : 


Q.1 88% have considered the Housing Manual, 12% have not, 
No reply has been received in respect of the ‘“ Domestic: 
Fuel Policy ” report of the Fuel and Power Advisory Council. 


Q.2 66% are providing both gas and electricity supplies and 27% 
electricity without gas. Gas is being supplied for cooking and 
The use of gas pokers, while electricity is being introduced 
mainly for heating, power and light. Permanent ventilation 
is provided by air bricks, louvred ventilators, etc., where 
chimneys are not provided, 


Q.3 56% are installing the new type of grate, while 41% are 
fitting the old and 3% are all electric. The new grates include 
Siesta, Fulham, Eagle and Esse. 


Q.4 (a) 57% cavity walls. 

36% felted roofs, 33% normal pre-war construction. 
One Local Authority is employing breeze slabs under slates 
or tiles for insulation, 

55% lagging hot water system. Two Local Authorities 
report that their hot water systems are so designed as to 
prevent heat loss by siting in the centre of houses. 

(b) 23%—two compartments for fuel. 

77%—one compartment only, of which one fifth are 

large enough to allow of partitioning. 
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Q.6 


Qs 


Q.9, 10 


Qu 


(a) 81% have not considered District heating. Of he 
remaining 19% who have, only twe Local Authorities have | 
decided to proceed with schemes, while one Local Authority | 
plans to do so at a kter date, The remainder are sill 
undecided or have decided against ‘this method an the grounds 
that it is unsuitable by reason of — 

(i) the type of Local Authority concerned ; 

(ii) difficulties over metering charges ; or 

(iti) general cost of such an installation. 
(b) Only six Local Authorities have considered block or 
central heating for flats. 


63% of Local Authorities have Started elaine on the hone 


Hines. 


(i) Shortage of supply grates, smokeless fuels, materak and 
labour. , 

(ii) Prejudice in favour of open fre, 

(iii) Free coal issues in the mining areas. 

(iv) Cost of more modern grates and smokeless fuels. 

(v) Cost of electricity or gas as compared wath coal in 
rural areas. 


70% express no opinion. OF those whe comment, some Lress 
the need for more and cheaper smokeless feel, with greater 
ease of delivery to the consumer, Others plead undue dehy 
in supply in the more medern type of grate, painting out that 
the grate which is available quickly—usually the ald one—will — 
inevitably go in. Qne Authority notes the faulty handling © 
of new types of grate and the use of fuel for which they 
were not designed, and considers that there & real aced fer 
education of the individual householder as to the advantages 
of modern grates burning smokeless feels Another asks 
that the provision of electricity be generally extended to all 
rural districts. 

25-30% of private builders are co-operating te some extent, 
but in a number of the remainder, licence to bak is mean 
time suspended or no building is in hand. The «matriled 
cost of private building effectively cuts out all extras thus 
the cheaper, ie, ald fashioned, type of grate gees im. 

The Local Authorities go the length of suggesting that 
the private builder is not interested unless Ae happens to 
be under the contol of ene ‘teasiting-on Uxhalt at «tate 
Authority. 

One - Local Authority thinks that pandiie have a 
genuine grievance over the cost of the electric wiring 
required in the provision of all the electric power points 
demanded. 

70% expressed no opinion, but where replies wore jgiven: thant 
included one or more of the following comments : 

(i) There has anly been one summer since prefabrated 

houses with modern apphances came ito use, thus it 
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is too early as yet to assess what improvement has 
resulted. 

(ii) The chimney of prefabricated houses is too low, and 
the cowl fitted is unsuitable ; the chimney should be 
raised to prevent smoke hanging about. 

(iii) The wrong fuel—i.e., bituminous coal—is in general use 
and heating by ducts in prefabricated houses is con- 
sidered to be non-existent. 

(iv) Where coke offered to the householder, it frequently 
has to be collected by the householder himself. 

(v) Dampers intended to keep fire going overnight are 
seldom used, with no saving in labour or cost to the 
housewife, or lessening of smoke production. 

(vi) Miners get an allowance of coal and will not burn 
anything else. 

(vii) Through the combined effects of the density of pre- 
fabricated houses per acre, the low chimney and the 
use of wrong fuel, atmospheric pollution is undoubtedly 
being increased. 


W.R. Martine, O.B.E., M.D., D.P.H. 
(Hon. Secretary, Midlands Joint Advisory Council). 


EAST MIDLANDS 


The questionnaire was sent out to twenty-seven Local Authorities 
‘in the East Midlands Area during the month of July and I regret to 
say that only twelve replies had been received at the time of preparation 
of this report in September Three “ Local Authority Members” of the 
Society failed to reply to the questionnaire. 

A summary of the replies is given below : 


Q.1 


Q.2 


All twelve local authorities have considered the recommenda- 
tions of the Housing Manual, 1944, but in one instance the 
authority has not considered the Fuel and Power Advisory 
Council’s report Domestic Fuel Policy. 


All the replies indicate that provision is being made for electric 
points or gas connections in all rooms where they are likely 
to be required. Facilities for cooking and the space heating 
of bedrooms will be by gas or electricity. In one case 
immersion heater points are being provided to the hot water 
supply and in another electric fires are being fixed in bed- 
rooms. One authority refers to the saving which results from 
the provision of electric fires and the consequent omission of 
flues to carry off fumes, 


Most authorities desire to fix the new types of multi-fuel open 
fires and openable stoves, etc., but some appear unable to do 
so because they are not readily obtainable. In only one case 
does it appear that no special equipment is being provided. 
One local authority refers to the fact that such stoves and 
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Q.4 


Q.6 


Q.7 


Q.8 


Q.9 


Q.10. 


fireplaces are not popular in a colliery district. The supply 
position appears to be the dominant factor in. many cases. 


Cavity walls are being provided externally by nine local 
authorities and roof felting is being fixed under the tiles by 
six authorities. In three instances the maximum allowable 
prices for new houses do not permit such requirements being 
incorporated. In only two cases are hot water cylinders 
being “lagged” and two-compartment fuel stores provided. 


Generally, district heating or block heating for houses has not 
been adopted but several authorities are watching develop- 
ments in this connection. One authority is, however, con- 
sidering a scheme of block heating in connection with a 
proposed group of old people’s dwellings, In no case is it 
thought likely that blocks of flats will be erected and, 
therefore, the question of block heating or central heating 
has not arisen. 


Nine local authorities have incorporated the recommendations 
as to heating arrangements in schemes now in hand but only 
so'far as the supply position allows. Several authorities also 
refer to the impossibility of complying in full with the 
recommendations because of the limitation in the cost of 
houses laid down by the Government. 


Difficulties, criticisms or prejudices are : 

(a) Openable stoves, etc., are not popular with the general 
public and councillors in two areas. 

(b) The cost has prevented three authorities from installing 
suitable appliances, 

(c) In mining areas where many citizens receive an allowance 
of soft coal, there is a prejudice against openable stoves, 
e(c: 

(d) The main difficulty appears to be the supply position. 


Steps to improve the present position appear to be: 

(a) Improvement in supplies of suitable appliances. 

(b) Improvement in supplies of smokeless fuel. 

(c) The provision of appliances at a reasonable cost. 

(d) The education of the public in the advantages of smoke- 
less air and in the use of modern appliances. 


The attitude of private builders appears to vary considerably. 
In many areas, little is being done in installing modern 
appliances in houses erected privately, the reasons given 
being high costs and the popularity of the open coal fire. 
There is, however, according to the replies received, a 
tendency for’ private builders to favour the proposals as to 
modern firegrates and stoves and in one case it is pointed out 
that less solid fuel heaters are now being installed than 
formerly. 3 


Under the small builders’ scheme for the erection of houses 
for local authorities, private builders become acquainted with 
the recommendations but there appears to be no general 
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movement to induce private builders to follow the recom- 
mendations. 
It appears too early to make any full report on completed 
installations, but from the replies received, it appears that 
the openable stoves in prefabricated houses are proving 
satisfactory where they are used properly aud where smoke- 
less fuel is burnt. Many replies, however, state that supplies 
of suitable fuel are not available and that the tenants in many 
cases prefer an open fire so that the doors of the stoves are 
often kept in the open position with the consequent loss of 
efficiency. 
7 A. Wade, 


Chief Sanitary Inspector, Nottingham. 


BRISTOL AND DISTRICT 


In accordance with the request made by the Executive Committee 
of the Bristol and District Regional Smoke Abatement Committee, I have 
circularised all Local Authorities on the lines suggested by the National 
Smoke Abatement Society in their letter of June last to Mr. F. J. 
Redstone (Hon. Secretary). Nineteen questionnaires were sent out, 
fifteen were returned. (2 from County Boroughs, 7 from Urban Districts, 
6 from Rural Districts). 


The following summarizes the answers given to the questions put. 


Q.1 
Q.2 


Q.3 


Q.5 


Q.9 


Generally the answer is “ Yes.” 


In the newly erected houses in the Boroughs and Urban areas 
both gas and electricity installations are general, and where 
such services are available, in Rural Areas also. 


The installation of opening stove fires capable of burning 
anthracite fuel is a stock feature in construction of temporary 
houses. Little progress appears to have been made in the 
provision of new-type grates because they are not in adequate 
supply at the moment, but a number of Authorities have 
apparently considered the matter. . An interesting point is 
raised by a coal producing area which states that there is 
little’ prospect of alteration to smokeless fuel unless it is 
produced locally ! 


The City of Bristol Housing Committee has called for a 
Specialist’s report but no decision has been reached. (This 
is the only Authority where the question has been answered). 


Generally the answer is “ No.” One Authority complains of 
inability to sweep flues (of openable fires) if bituminous coal 
is burned. (Reporter's note—Have they considered pos- 
sibilities of sweeping the flue from top to bottom, i.e., at 
chimney level, in bungalow-type erections. This is practicable 
from the writer’s own experience). 


Most Authorities have little or no private building at the 
present time. Others report no information. It can be taken 
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Q.11 


that where private building has been allowed, grates of 
traditional design have been installed. 


Application of this question is not general. Bristol has received 
a few complaints of domestic smoke arising from temporary 
houses. In Kingswood the Fuel Overseer made arrangements 
for supply of ‘“ Phurnod” anthracite fuel for all temporary 
houses (50). Other areas report no complaint or insufficient 
data upon which to give an answer. These apply mainly to 
industrial areas, but also include part of Rural Areas con- 
tiguous thereto. Grit nuisance arises in one area from use 
of pulverised fuel at an Electricity Generating Station, and 
in others from Gas Works. The low grade fuel supplied for 
industrial use is criticised. Oil fuei plant has given rise to 
complaints in one area, which also has a special problem 
arising from burning leather. Bristol, with its large industrial 
development, obviously has problems which are inapplicable to 
other constituent Authorities, but the Inspectorial Staff are 
dealing with any nuisance as and when it arises. 


Geo. E. Curtis, F.S.LA., 3 
Senior Health Inspector (Kingswood Urban). 


GREATER LONDON 


The Executive Committee of the Greater London Advisory Council 
for Smoke Abatement decided to co-operate with the National Smoke 
Abatement Society in obtaining information regarding the fuel-burning 
apparatus being installed in new houses. 96 local authorities were 
accordingly invited to provide answers to a questionnaire dealing with 
this matter. 48 authorities completed the questionnaire and the replies 


may be summarized as follows : 


Q.1. 


Q.3 


46 local authorities said that both of the documents had been 
considered ; one authority still has them under consideration, 
and one did not give a direct answer, though it would appear 
from its other answers that the documents have been 
favourably considered. | 


43 local authorities are providing for both gas and electricity ; 
4 for electricity only ; and one is providing central heating 
using oil-fuelled boilers with automatic control. 


13 local authorities are providing multi-fuel open fires; 6 
are providing fires for coke burning only ; 4 are providing 
grates for smokeless fuel only; and 2 are considering the 
question of multi-fuel open fires. 3 authorities are not 
installing multi-fuel open fires because they are unobtainable 
but will do so when they can get them ; 2 authorities merely 
say that multi-fuel fires are unobtainable ; 8 are providing 
multi-fuel and ordinary open fires; 1 is providing central 
heating only ; 6 are providing ordinary open fires (in one 
case because they cannot obtain multi-fuel fires). One local 


24 


Q.4 


Q.5 


Q.6 


authority is trying to introduce openable stoves, another is 
doing nothing about it, and a third is using any type of stove 
available. . 


(a) 29 local authorities are arranging to insulate walls, roofs, 
and hot water systems ; 3 walls and roofs; 4 walls only; 1 
floors, roofs and hot water systems; 1 walls and hot water 
systems ; i roofs oniy; Z hot water systems only. One is 
doing as much as possible, consistent with capital cost ; 1 is 
arranging to insulate as is “traditional”; 1 has the matter 
under consideration ; 1 is doing nothing about it ; and 3 did 
not answer the question. 


(b) 12 local authorities are providing separate fuel stores 
(one ton each) ; 9 providing one fuel store ; 12 a “ reasonably 
adequate ” fuel store ; 5 are providing 2 separate fuel stores 
of one-half ton each; 1 is providing a small fuel store but 
is also setting up a bulk fuel store to serve the estate. 2 do 
not require to provide a fuel store (central heating) ; 1 has 
the matter under consideration; 2 are not providing fuel 
stores ; 3 answered the question in an uncertain manner, and 
one did not answer it at all. 


(a) 30 authorities have not considered district heating ; one 
said it was impracticable,-and another that it had been con- 
sidered but not proceeded with because the Ministry of 
Health thought it would cause unjustifiable delay. 5 
authorities said the matter had been considered ; 2 had con- 
sidered it but not approved; and 3 had considered it but 
found that the housing scheme was too small for it to run 
economically, 2 authorities will consider it in future schemes ; 
1 authority is not erecting houses ; another considered it but 
could not obtain sufficient data to warrant its introduction ; 
one that the capital cost was too expensive, and one did not 
give a clear answer. 


(b) 19 authorities had not given consideration to this 
matter ; 13 had given it consideration ; 4 had considered it 
but found their housing scheme too small. 1 authority had 
considered it but rejected it on the advice of the Ministry of 
Health ; 1 thought it was not applicable to their housing 
scheme ; 1 considered it but found it to be undesirable for 
the type of flats now contemplated ; 3 were considering it 
but were still undecided ; 1 had not yet dealt with its Flats 
scheme ; 1 thought the capital cost too expensive ; 2 did not 
propose to erect flats, and 2 did not answer. 


It is dificult to summarize the various answers to this 
question—the 2nswer to questions 1 te 5 inclusive. aheve, 
will enable one to form some {dea of the progress made. 
In some cases the actual cchemes embodying the proposals 
are in course of construction ; sume are awaiting approval of 
tenders; whilst others said that progsccs: was slow, owing 
to delay in delivery of stoves. One authority 1s working on 
its pre-war arrangements to avoid’ delay, though some ot 
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Q.7 


Q.10 


the modern ideas will be incorporated in its real post-war 
construction plan. 


14 authorities have met no difficulties, criticisms, or prejudices ; 
8 require more time before these can be assessed ; 8 find the 
supply of materials the chief difficulty ; 2 said that tenants 
require a coal fire in the living room and will not consider 
any other form of heating for this room. Two authorities 
said that the houses have not yet been occupied ; and one 
said that the supply situation, together with the cost, often 
causes the scheme to be reduced, leaving only essentials to 
be included. One refers to the difficulty met by tenants in . 
lighting smokeless solid fuels and also the high cost of 
electric heating. One said that it lacks detailed information 
regarding District Heating, particularly as to its cost. 11 
authorities did not answer the question. 


13 local authorities consider that the supplies of appliances 
should be very much increased ; 5 think it is too early to 
pass comment ; 3 are of the opinion that the general public 
should be educated to smokeless fuel ideas by exhibitions 
and demonstrations. One authority considers that the price 
of electricity should be reduced ; 1 would like to be assured 
that the supply of smokeless fuel will be maintained; 1 
favours the control of licenses to manufacturers of obsolete 
appliances ; 1 said that the cost generally should be reduced ; 
1 thought there should be recognition of the extra cost ; 
1 said, as regards District Heating, that the views of the 
Minister of Health should be obtained—it also thought that 
this subject was receiving the consideration of the Depart- 
ment of Scientific and Industrial Research and that the report 
of that body was not yet available. One authority regards 
the present action for the elimination of domestic smoke as 
satisfactory ; 18 authorities did not answer the question, and 
two consider that no action is necessary. 


In 12 areas the “ traditional” methods are being employed, 
and in one they are being employed because of the lack of 
experience as to how the general public will react to other 
types. In 11 areas there is no private building. One local 
authority said it could not interfere with what private 
builders do about it ; in 2 areas the builders are not informed 
and therefore do nothing ; in 2 private builders are adopting 
the recommendations ; in one they are indifferent. - In six 
areas private builders co-operate within limits of costs. 10 


authorities did not answer and ore is not concerned with the 
activities of private builders. 7 


8 authorities have taken such steps; 19 have taken no steps 
in thie matter; 1 said it had no power to doso; 1 has no 
private builders; 1 said it was not concerned with private 
builders. 18 local authorities did not answer. 
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Q.11 


23 local authorities have not evidence that this occurs; 3 say 
that it does occur ; 5 have no prefabricated houses occupied 
yet ; and 17 did not answer. 


Clifford Ratcliff, 
Hon. Secretary, 
Greater London Advisory Council for Smoke Abatement. 


OTHER AREAS 


(Compiled by the Society) 


After requesting the Regional Smoke Abatement Committees and - 
two of the Society’s Divisions to send out the Housing questionnaire to 
the local authorities in their areas, it was seen that a number of districts 
were not covered, particularly in the south-east,’ south-west, and to a 
smaller extent in parts of the east and north-east. Accordingly 200 
questionnaires were sent to the more important authorities in these areas 
by the Society itself, and the following report is based on the 80 replies 


received. 


Q.1 


Q.2 


Q.4 


> 


All but two of the authorities state that the Housing Manual 
and Domestic Fuel Policy report recommendations have been 
considered. 


5 out of every 7 authorities appear to be making adequate 
provision for the use of gas and electricity, largely providing 
for a choice. One mentions the convection heating of bed- 
rooms by electricity, 4 the provision of electric immersion 
heaters, 6 of points for gas pokers. Several refer to limitations 
due to cost controls, and two state that because of this they 
had had to reduce the provisions that had been planned. One 
authority admirably itemizes its plans as follows : 

Gas and Electric points in kitchen. 

Gas ignited coke grate witth back boiler in dining room. 

Gas ignited coke grate without boiler in living room. 

Electric points in dining and living rooms. 

Convection ‘heat and electric points in bedrooms. 

Electric immersion heater in cylinder. 


From the smoke prevention point of view this is the key 
question. Nearly one-half of the replies are either vague or 
more definitely not satisfactory, but over one-half—46 out 
of 80—appear to be taking some action on the right lines, 
although in some cases the reference may be to equipment 
for temporary houses only. 15 specifically state that domestic 
boilers will be installed. 9 complain of the difficulties of 
supply, and 5 only cite cost as a deterrent. 


Roof insulation be felting appears to be common practice in 
the new houses, but there is little reference to wall insulation, 
except insofar as it is provided by cavity construction. One- 
third of the replies show that insulation is not being con- 
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Q.5 


Q.7 


Q.9 


sidered, in some cases because of cost. About one-half. are 
jacketing hot water cylinders, and a smaller number are 
lagging hot-water pipes. A few are placing the hot water 
cylinder in a close-fitting insulated cupboard. 

As regards fuel storage the answers are rather vague and 
not very satisfactory. About one-third are providing storage 
for two fuels, and a similar number refer to reasonable 
accommodation that will in some cases allow for division into 
two compartments. 


About one-quarter of the local authorities replying appear to 
have given some consideration to district heating. In some 
cases the matter has not yet been decided, in others it has 
been turned down for various reasons, including: first cost, 
smallness of housing estates, delay that would be met in 
completing schemes, lack of authoritative Government lead, 
and danger of subsidence in a hilly mining district. 

About one-half are building flats, and of these a dozen 
are considering, or have decided upon, the incorporation of 
some form of central heating, or central hot-water supply. 


Little concrete information can be gleaned from this question. 
Progress is said to vary between “very satisfactory’ and 
“ good” to “ slow” and “ very little.” Many of the answers 
refer only to the number of houses now under construction. 


This question has proved to be ambiguous. In some cases the 
answers have referred to the difficulties of the local authority ; 
in others to criticisms by users. Of the difficulties in installa- 
tion, 11 authorities mention supply, and 13 cost. One-half 
enter the word “none” as the overall answer, but this is 
assumed to refer particularly to criticisms by users. Three 
cases are reported of openable stoves being criticized on 
account of high fuel consumption. This can have been caused 
only by lack of understanding of the means for control. Con- 
servatism and some public favour for traditional methods are 
mentioned in two cases; that tenants are not familiar with 
smokeless fuel in one ; lack of smokeless fuel in another, and 
in another the “ improbability of the availability of smokeless 
fuel in sufhcient quantities to allow the installation of 
appropriate appliances.” Lack of cost data on district heating 
is mentioned in one case, and another cites a general tendency 
to favour gas and electricity for space heating and cooking. 


The replies include 26 references to the need for improving 
the supply of improved appliances ; 9 to price reduction ; 6 
to improvement in fuel supply ; 4 to cheaper fuel ; 5 to the 
need for better publicity on the use and advantages of the 
new appliances in order to overcome initial prejudices, etc. 5 
replies urge less regard for first cost, or an increase in the 
maximum cost per house permitted. 2 replies desire a Govern- 
ment lead on district heating. 


On what private builders are doing most replies give no 
concrete evidence, either owing to lack of information or to 
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the fact that there is little or no private building in progress. 
Of the replies that do give an indication of the attitude of 
private builders, 27 show little or no change from pre-war 


practice, with such references as 
on open fires burning bituminous coal,” etc. 


oe 99 66 


insistence . 
Only 6 replies 


conservatism, 


suggest a favourable, or co-operative attitude in respect of 


the new methods. 


Q.10 


Almost half the replies show that steps have been taken to 


induce private builders to follow the recommendations of the 
Housing Manual. A rather smaller number have not yet done 


so. One reply states : 


‘No need for inducements. 


When 


modern appliances become available they will be used by 


private builders in preference to the old.” 


One authority 


states that no licences will be issued unless private builders 


follow the Housing Manual ; 


that. 


Q.11 


already in use. 


to installations in temporary houses. 


but in another case it is said 


the Council have no control over private specifications.” 


54 replies have nothing to report on opinions of appliances 
The remainder refer mainly, if not entirely, 


Of these 11 indicate 


satisfaction with the new appliances, and 3 say there are 


no complaints. 


A few complaints of high fuel consumption 


have already been mentioned, and in another case the verdict 
of tenants is said to be “ 


not too favourable.” 


Smoke emission nuisances from temporary bungalows 


are referred to in 4 cases, and “ no complaints ” 


are mentioned in 6 cases. 


on this score 


DISCUSSION 


Arnold Marsh (National Smoke 
Abatement Society) opened the dis- 
cussion by giving a general review of 
the reports submitted. In general the 
replies showed a fairly satisfactory 
awareness of the new standards of 
domestic heating installations and of 
the recommendations of the Housing 
Manual and the Domestic Fuel Policy 
report, even though the details re- 
vealed many difficulties and doubts, 
and some failures that might in part 
be attributed to the temporary prob- 
lems of supply and concern about 
costs. Provision for the use of gas 
and electricity appeared usually to be 
adequate. The installation of the new 
multi-fuel fires and stoves, or the in- 
tention to install them when they are 
more readily available, was perhaps 
more general than might have been 
expected, although the proportion of 
authorities indifferent to this primary 
requisite for future smokelessness 
indicated that further efforts must be 
made to ensure the universal adoption 
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of the appliances. The position with 
respect to the important fuel-saving 
factor of insulation was disappointing, 
although in many cases failure to 
employ effective constructional mea- 
sures was no doubt due, unfortunately, 
to the need to restrict building costs. 
Similarly, much more could have been 
hoped for in the provision of two- 
compartment fuel stores. Provision 
for two fuels would be particularly use- 
ful during the transitional coal to 
smokeless fuel period; even in houses 
with only one fuel-burning appliance. 
District heating was being considered 
fairly widely, but so far few decisions 
to proceed with schemes were reported. 
There appeared to be a_ substantial 
demand for information about details 
and costs and for a lead from the 
Government. The attitude of private 
builders towards the new methods 
appeared to be very variable. On the 
one hand some interest was reported, 
but on the other there was a decided 
impression of ‘traditional’? methods 


being used. It appeared that many 
local authorities were either unable or 
unwilling to interfere with private 
practice. It was clear that the position 
would require close consideration by 
the Government departments respon- 
sible for the implementation of the 
Simon Report. The existence of 
objectionable smoke emission from the 
low-level chimneys of temporary 
houses was confirmed from a number 
of quarters. This was due to the use 
of bituminous coal in openable stoves 
where smokeless fuels should always 
be used. The trouble was no doubt 
due in part to difficulties in obtaining 
smokeless fuel, and: there should be a 
special effort to secure it for the tem- 
porary houses. Education in the best 


use of the new appliances was 
probably a further factor of importance. 
As several reports mentioned, the 


difficulty was particularly serious in 
areas ‘where temporary houses were 
’ occupied by miners, who received a 
relatively generous quantity of coal as 
a wage in kind. Here, of course, 
smokeless fuel was not wanted. This 
raised the general problem of the 
miner's home coal, which would 
require much careful—and understand- 
ing—thought. In conclusion, the re- 
ports were of considerable interest, 
both for the information they gave 
and that they did not give, and in the 





trends, rather than the achievements, 


they revealed. They reflected the 
difficulties of the present transitional 
stage, and it was probable that another 
questionnaire in a year or so, perhaps 
modified and improved, would show 
more clearly the actual progress that 
was being made towards applying the 
new standards of domestic heatino and 
smoke prevention. Mr. Marsh con- 
tinued by giving a brief report of 
important statements made at the 
recent. Fuel.and the Future” con- 
ference of the Ministry of Fuel and 
Power. Sir Guy Nott-Bower, Joint 
Deputy Secretary of the Ministry had 
stated that the Ministries of Health, 
Fuel .and .Power and Works. had 
accepted the Simon Report. An Inter- 
departmental Committee on Domestic 
Heating, with Sir Guy as Chairman, 
had been set up, representing the 
above Ministries and the Ministry of 
Supply. This had been divided into 
sub-committees. The two principal 
difficulties, Sir Guv had said, were the 
shortage of coal and the shortage of 
appliances for the immediate pro- 
gramme. A_ oreliminary list of 
approved appliances had been  pre- 
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authorities to 


pared and the Ministry of Supply had 
placed “blanket”? orders. A _ speed- 
up to reduce the shortage of foundry 
workers was being made. The. replace- 
ment of appliances in existing houses 
would be considered. With regard to 
fuel, Sir Guy had said that the supply 
of smokeless fuel would be in the 
forefront of the programme of the 
National Coal Board. The South 
Wales coalfield was that in greatest 
need of reorganization, and an in- 
creasing supply of smokeless fuel from 
that area was to be expected. Sir Guy 
urged local authorities not to hesitate 
to put in new appliances. They were 
of the non-selective tyne, in which it 
was possible to burn bituminous coal 
as well as smokeless fuel. Alderman 
Charles Key, M.P., Parliamentary 
Secretary to the Ministry of Health 
had said that the Ministry would do 
all im their power to urge local 
install such improved 
appliances as had been fully tested and 
approved by the Government. They 
would only recommend appliances they 
were satisfied local authorities could 
afford. “Let me make it quite clear,” 
Alderman Key had continued, “ that 
much as we are concerned to keep 
housing costs down, we would not 
dream of cutting out an approved 
appliance from a local authority’s 
plans merely on account of additional 
cost.” 


D. Cleave Cross (Institution of Gas 
Engineers) said that arising from a 
study of the regional reports based on 
replies. to. questionnaires submitted to 


' Local Authorities, he wished to focus 


the attention of delegates upon four 
points : 


(1) There appeared to be either a 
serious lack of appreciation or com- 
plete apathy of a large number of 
local authorities of the urgent 
national need for the prevention of 
the serious nuisance and ill effects of 
smoke. It could not be denied that it 
would be far more profitable for the 
country in every way, if the Ministry 
of Health were to plan to spend 
money more liberally in providing for 
clearer atmosphere and less smoke in 
the manner stated below, rather than 
have to spend the millions of pounds 
per annum as contemplated in their 
health service scheme for the curing 
or alleviation of pain and disease 
brought about by the existing un- 
healthy atmosphere of our towns and 
cities, and lack of sun due to smoke. 





(a) Specifying that only approved 
smokeless burning appliances 
should be installed in domestic 
houses, and only smokeless fuel 
used, 


That all bedrooms should be 
provided with a chimney for 
adequate ventilation and removal 
of products of combustion from 
any form of smokeless burning 
fuel used for heating. 


(c) Adequte insulation of roofs, walls 
and floors of buildings to conserve 
heat, and save waste of fuel. 


(2) The second point upon which 
the attention of delegates was drawn 
arose from the pressino need for the 
utmost economy in the use of solid 
fuel. It was essential that only the 
correct grade and size of solid smoke- 
less fuel which would burn with the 
greatest efficiency and least amount of 
waste, should be used in a domestic 
appliance. It was an accepted fact 
that the size fuel required to give the 


(b) 


most efhcient results in an open fire, 
was unsuitable for a small closed 
domestic boiler and vice versa. If the 


wrong fuel was used, then there was 
a loss of efficiency and waste. There- 
fore, it was. essential to provide the 
householder with at least two compart- 
ments for the storage of fuel. 


(3) It was suggested that the use 
of unsuitable and the wrong grade of 
coke in a domestic appliance was 
probably the chief cause of complaints 
sometimes made by delegates at con- 
ferences against the _ satisfactory 
performance of smokeless fuels. It was 
desirable to educate and encourage the 
householder to use the correct grade 
and size of fuel, then smokeless fuels 
would become more popular and it 
would lead to less smoke polluting the 
atmosphere. 


(4) The last point raised was the 
short-sighted policy of local authorities 
in fitting up houses “all-electric ” 
with no other form of energy for 
heating or cooking. The daily news- 
papers were continually warning the 
public that the electric grid system 
was overloaded, and it was periodically 
necessary to cut off supplies. Then 
why fit houses with only this one 
overloaded source of fuel? It was 
suggested that all houses should be 
provided with at least two different 
forms of fuel, such as electricity and 
gas and better still, the addition of a 
smokeless solid fuel appliance, so that 
the householder was not solely depen- 
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dent upon one fuel, but had» an 
alternative source of energy, should 
one of the above fail. 


W. Beaumont (Coventry) said that 
the replanning and reconstruction of 
the bombed towns and cities, together 
with the enormous programme of 
housing with which the country was 
now faced, presented the greatest 
opportunity of our time for introduc: 
ing into new houses smokeless grates 
and fuels, thereby greatly reducing 
atmospheric. pollution from this 
source. With respect to Coventry, the 
city he represented, the housing prob- 
lem had reached very serious dimen- 
sions. The waiting list for houses 
amounted to 15,000 and the city stood 
in need of 24,000 dwellings. The 
situation. was being met by the 
Housing Committee with great energy 
and determination in spite of labour 
dificulties. Since the end of the war 
Coventry had built more houses in 
proportion to size than any other 
authority save one and had rehoused 
over 2,200 families. Theactual numberof 
houses of all classes completed up to 
date was 2,483. This number included 
1,000 prefabricated bungalows erected 
or in course of erection on five 
housing estates. The bungalows were 
of the following types: Arkon, 491 ; 


U.S.A; > 307 :. Phoenix, 50> Alu 
minium, 152. All these four types 
were provided with “Siesta” or 


similar types of openable grates, to- 
gether with a gas or electric cooker. 
The occupiers were very impressed 
with the efhiciency of this type of 
grate, both from the point of view 
of space heating and water heating. 
Although these openable stoves were 
intended only for the use of coke, it 
was the experience of the occupiers 
that a quantity of small coal was 
necessary to start a fire, with the 
result that in the early morning smoke 
was emitted in fairly large quantities, 
causing more or less a pall of smoke 
at a low level, about twelve or four- 
teen feet from the ground, which hung 
about around the dwellings unless 
there was a sufficient air movement to 
disperse it. A considerable percentage 
of this smoke could be prevented by 
the use of a gas poker for kindling 
the fire. With the low chimneys and 
low pitched roofs of the bungalows 
there was a great tendency on a calm 
day for smoke to hang about; very 
little dispersal takes place. In _ his 
opinion an effective remedy for pre- 
venting this smoke emission was by 
educating the householders in the 


proper control of the stoves, e.g., 
attention to the damper, regular 
cleansing and removal of ashes from 
the ash pan and avoidance of using 
the stove as an incinerator for 
domestic refuse. | Coventry Corpora- 
tion had several schemes of district 
heating for the central reconstruction 
area of the city under consideration. 
No positive proposals had yet been 
decided upon, but it was felt that a 
scheme would be ovracticable in the 
central area, where the complete re- 
development would facilitate its pro- 
vision. 


Councillor A. Sweeney (Stocks- 
bridge) said that a previous speaker 
had spoken of the lack of co-operation 
on the part of the Ministry of Health 
Regional Departments with the Local 
Authorities regarding the housing 
position. Regarding district heating 
for new estates, this had been given 
much consideration but was finally 
turned down because the geographical 
aspect did not lend itself to that form 
of heating. However, they did 
decide on central heating but the 
tenders received. were approximately 
£110 per house above the Ministry’s 
recommendation and of course they 
were not accepted. They cut out 
everything possible, except the central 
heating and although the figures were 
still hieher than the Ministry’s, they 
sent them in again. Again they were 
returned as not satisfactory. However, 
they ‘were determined to keep their 
houses as they had submitted them the 
second time and decided to send a 
deputation to Leeds with the story that 
the only thing left to cut was the cen- 
tral heating; and as the price they 
had presented was within striking 
distance so to speak of their recom- 
mendations then they were prepared to 
ask the Ministry of Fuel and Power 
to intervene on their behalf, from an 
economical point of view. Whether 
it was the veiled threat of contacting 
another. Ministry or the persuasive 
methods of the deputation he could 
not say, but this he could say, the 
deputation came back with permission 


to build, and their programme at that — 


moment ‘was well under way. 


G. Gould Marsland (Cheltenham) 
stated that this was the first Con- 
ference of the Society he had attended 
and being greatly interested in the turn 
the discussion had taken was tempted 
to report what his Council had done 
with a view to reducing smoke 
nuisance. As the Officer responsible 


for housing development he had made - 


certain recommendations in the pre- 
war period. These had resulted in an 
offer being made by the Gas Com- 
pany, and subsequently accepted, to 
lay on a gas supply and provide points 
for cooker, domestic wate: heater and 
two bedroom fires all for a figure of 
25/- per house. For a further pay- 
ment of .I1/- a gas connection to a 
coke burning inset was provided in 
the living room grate. This resulted in 
smokeless fuel facilities being available 
in a large number of new houses. 


With post war housing it was proposed 


to improve upon this arrangement by 
adding a solid fuel boiler as this was 
the most efhcient method of pro- 
viding hot water in the home and 
furthermore consumed smokeless fuel. 
Unfortunately this boiler had been 
deleted from the Second Contract on 
the instructions of the Ministry of 
Health in order to bring down the 
price of the houses. The Electricity 
Undertaking was now installing five 
power points free of cost, presumably 
as a counterblast to the action of the 
Gas Company. Thus the tenants had 
two forms of smokeless heating as the 
result of healthy competition. Per- 
sonally he felt the loss of the domestic 
boiler ‘was serious and seemed to 
indicate that they were building houses 
down to a price instead of up to a 
standard. A lady Councillor from 
Richmond had asked what could be 
done with existing houses as most of 
the talk hitherto had been in connec: 
tion with post War building pro- 
grammes. The answer was, of course, 
that new appliances could as a rule 
be fitted to existing houses which in 
most cases ‘would without doubt result 
in marked economies in fuel consump- 
tion coupled with the almost complete 
elimination of smoke. The fittings 
would have to be in good supply be- 
fore this change over could be carried 
out and further this matter would be 
the responsibility of the owner or 
possibly shared by arrangement be- 
tween the owner and tenants. In this 
direction, Mr. Marsland stated, lay the 
way to the economy in domestic fuel 
consumption desired by the Minister 
of Fuel and Power. 


Councillor J. Duffus (Bexley) 
regretted that his Council had not yet 
joined the Society, but hoped to have 
this rectified in the near future. The 
previous speaker had implied that the 
Minister of Health was not prepared 
to agree to loan sanction for housing 
schemes incorporating the latest 
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models of smokeless stoves, owing to 
the increased cost. Mr. Alderman 
Charles Key, M.P., had given a definite 
assurance that the Ministry of Health 
agreed in principle with the Simon 
report, and that no scheme would be 
turned down because of cost of new 
anpliances. The Government had 
only been in office for a short time 
and wheels moved slowly, but co- 
Operation by all cencerned would 
ensure the best use of coal and every 
modern t-re of appliance. 

Councillor Mrs. M. Dale (Wolver- 
hampton) emphasized the fact that if 
the Smoke Abatement Society was to 
make any headway it must be realized 
that efforts must be made to get the 
women organized. Nothing could be 
done unless women ‘were convinced 
that in addition to being a nuisance 
smoke was injurious to the health of 
the nation, and their families in par- 
ticular. She asked what the Society 
was doing to supply housewives with 
apparatus and the proper fuel for 
smokeless fires. On inquiry she had 
found that whilst the grates were 
available the fuel was not. She sin- 
cerely asked the men at the meeting 
to convince their own womenfolk of 
the importance and necessity of smoke 
abatement. | 


Councillor J. Cool (Ebbw Vale) 
suggested that the conference should 
meet in an industrial area, and said 
that if they came to Ebbw Vale dele- 
gates would soon be finding the time 
of the next train home or seeking 
treatment to have grit and dust re- 
moved from their eyes. However, new 
plant at the steel works in the town 
was expected, when completed, prac- 
tically to free Ebbw Vale from dust 
and grit. He hoped that legislation 
would soon be obtained giving in- 
creased power to local authorities. 


W. W. Foakes (Chief Sanitary 
Inspector, West Bromwich) said that 
the figures given in the West Regional 
Report on smoke prevention in new 
houses were verv disturbing. The 
report gave 41% new houses as being 
equipped with old-type  firegrates. 
This 41% would be added to the 
already large number of old-type fire- 
grates in use and smoke producing. 
In view of these figures, one of the 
largest fuel distributors in the district 
was contacted, and it was found there 
was not sufficient smokeless fuel to go 
round. The demand for smokeless 
fuel was greater than the supply. The 
ordinary “coalman” often advised on 
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the most suitable fuel for the domestic 
firegrates, and an invitation should be 
extended to the fuel distributive trades 
to be nresent at the conference. In 
many instances the wrong fuel was 
burned on the domestic grate. Fuel 
from opencast workings was causing 
a lot of smoke by burning on the open 
domestic grate, and often the best coal 
was issued to the consumer with the 
poorest type firegrate. There was no 
selection of fuel. The _ solution 
appeared to be the provision of more 
smokeless fuels, and smokeless fuels 
should be produced at the “ pit head.” 

Councillor ‘A. H. Chaplin (Holborn) 
said that as a representative of a 
neighbouring authority to the City 
of London he had been interested to 
hear of the suggestion that the City 
might introduce district heating for 
reconstructed blitzed areas. Holborn, 
and also other much damaged districts, 
in London and elsewhere, would be 
glad to have more information about 
the project. Was it to be applied to 
land owned by the Corporation, or was 
it to be a service supplied to buildings 
or privately owned land? Were there 
any means by which a local authority 
could induce private consumers to use 
such a service if it were provided ? 
His own Council were interested in 
the possibility of district heating in a 
mixed residential and commercial 
area. If Holborn were to benefit, 
when the wind was in the East, from 
a smokeless zone in the City, it would 
be a poor return to send smoke into 
the City on the rather more frequent 
occasions when the wind was in the 
west. 

Councillor J. Burnip (Easington 
R.D.) said that smoke pollution was 
of great concern to his Council in a 
large coal producing area. A previous 
speaker had stated that in some parts 
of the country mineworkers received 
free coal of Grade I quality. This 
was wrong because in many parts it is 
of shocking quality for heating pur- 
poses and metallurgically destructive: to 
the open grate fire. In referring to 
electricity he said that the colliery 
companies, which supplied the basic 
nroduct coal, also retailed to their 
workmen the energy with which they 
are supplied from the power com- 
panies. The snag was that the charges 
made to the householder were pro- 
hibitive for the purposes they . were 
endeavouring to promote in their 
town planning schemes—devices and 
equipment to abolish the open coal 
fire. : 


C. A. Stansbury (Walsall) said that 
the Simon Report had indicated some 
62,000,000 tons of coal were used in 
1938 for domestic purposes, and the 
Report also envisaged a much heavier 
demand; new houses built to-day re- 
quired space-heating and hot water for 
washing, baths, etc. Every house built 
to replace a slum house would require 
hot water and space heating, and there 
was a tremendous number of houses 
in this country occupied by our best 
class of artisan without any means of 
providing constant hot water, except 
from utensils placed on the firegrate 
or cooker. The occupiers of these 
houses would soon be demanding con- 
stant hot water supplies, it was an 
amenity that no one would deny them. 
This would appear to indicate that the 
demand for heat energy for domestic 
purposes would show a sharp rise in 
the years to come. It was all the more 
necessary, therefore. to make plans 
now to meet the situation to ensure 
that every appliance placed in our new 
houses was the very best that could be 
obtained from the point of view of 
space heating, provision of hot water, 
fuel consumption and smokeless com- 
bustion. ; 


Councillor A. J. Ogden (Feltham 
U.D.C.) said that during fifty years 
plumbing the damaged caused by 
smoke had been forcibly impressed on 
his mind. His Council was installing 
new types of grates and warming units 
in their new estates, but the high cost 
of gas-.and electric fittings was pre- 
venting their use. 


Mrs. F. E. Lea (Ministry of Fuel 
and Power) said she. had read with 
much interest the regional reports 
summarizing the replies to the ques- 
tionnaire sent out by the Executive 
Council and reviewed by their Secre- 
tary that morning. She was glad that 
he added a brief statement of the 
remarks made by Sir Guy Nott-Bower, 
Deputy Secretary of the Ministry of 
Fuel and Power at the recent “ Fuel 
and the Future’ Conference. The 
proceedings of the Conference were, 
she gathered, to be published and she 
hoped that the resumé of Sir Guy’s 
remarks would be re-read by those 
present as it set out what was being 
done by the Central Government with 
regard to implementing the recom- 
mendation of the Simon Report and 
what was intended should be done in 
the future. Supplies of  solid-fuel- 
burning appliancés were so short that 
the Ministry of Health were recently 
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obliged to issue an instruction that 
except in rural areas, etc., where solid- 
fuel cookers were installed, only one 
cast iron solid-fuel-burning ‘appliance 
should be provided for each house. 
Any further slow-down of production 
would jeopardize supplies still more. 
Now, it was only during the war that 
many of the improved and efficient 
types of appliance had been developed 
and before preduction could begin 
new moulds are necessary. The 
shortage of labour in the iron foun- 


dries was desperate and although most | 


of the larger manufacturers had 
developed improved models, the rate 
at which they could change from the 
production of pre-war models to these 
was necessarily slow. The weekly out- 
put was growing, however, and by 
April or June of next year should be- 
come a flood. Local authorities could 
in the meantime do much to help 
speed this turnover by demanding the 
improved appliances and this would 
at the same time bring pressure on 
the lageard manufacturers who were 
content to turn out smoke-producing, 
inefficient grates so long as their order 
books were full. 

Apart from the contribution that 
could be made by the increased use 
of gas and electricity with a parallel 
decrease in the use of bituminous coal, 
the main contribution towards domestic 
smoke reduction must come from the 
increased use of smokeless fuel as 
recommended in the Simon Report. 
In his opening summary of the 
remarks made by Sir Guy Nott- 
Bower to local authority representa- 
tives: “at “the <r ver and tne 
Future” Conference, their Secretary 
quoted Sir Guy as saying that “ The 
National Coal Board have got this 
vroblem in the forefront of their pro- 
gramme.” In fact Sir Guy pointed 
out that the vesting date for the 
National Coal Board was at present 
fixed for January lst and that after that 
time we might expect to be given by 
the Board some idea of what they ex- 
pected to achieve in that direction. In 
the main this increase must come from 
anthracite or manufactured fuel of 
which the principal type at present 
was coke. The total consumption of 
anthracite for domestic purposes be- 
fore the war was 1.2 million tons, and 
the total output 64 million tons com- 
pared with a total output of bitu- 
minous coal of about 230 million tons. 
Total production was now down to 
34 million tons and anv increase was 
clearly unlikely to affect the picture 
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for the next few years. Increases in 
the supply of coke depended on the 
increases in capacity of gas works. 
The demand for gas was already so 
seriously straining the latter that coke 
production had dropped during the 
war. Significant increases in coke 
supplies were clearly long-term possi- 
bilities—at least they would not 
happen tomorrow. Lest she seemed 
to be rather gloomy, continued Mrs. 
Lea, she might mention district heat- 
ing which had already been referred 
to by many speakers. This was an 
alternative method of forwarding the 
issue for smoke abatement. A number 
of schemes had now been approved. 
They in the Ministry of Fuel and 
Power hoped there would be many 
more. 


J. W. Young (in a written com- 
munication) stated that one of the difh- 
culties in the production of modern 
smokeless grates was the fact that the 
Ministry has carried out its negotia- 
tions principally with the research 
committees of the standard firegrate 
manufacturers’ associations. These 
were essentially made up from the 
makers of the pre-war type of grate, 
who tended to work on their old- 
established systems and manufacturing 
arrangements, i.e., firms consisting of 
fine grade cast iron foundries. The 
bottleneck in foundry work, even be- 
fore, and much more since the war, 
was labour of the moulder type and 
the difficulty of persuading new labour 
to take up that class of employment. 


More scientific manufacturing firms, 
however, not essentially in the fire- 
grate business, and especially those 
which had extended or started during 
the war period had concentrated on 
more modern methods where mass 
production was simpler, such as pre- 
fabricated mild steel welded construc- 
tion work, to carry out which, hun- 
dreds of work people, both male and 
female, had been taught sheet metal 
forming and welding. Many of these 
people, moreover manv sheet metal 
firms, were at present looking for 
work, or closing down. Moreover, 
scientific designs of firegrates:-had been 
developed both for fuel economy and 
for smoke abatement most suitable for 
that labour and type of manufacture. 
It was, therefore, obvious that, irres- 
pective of the temporary shortage of 
steel plate, the various Méinistries 
should concentrate on firegrates of 
mild steel prefabricated construction, 
many of which were already designed 
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and awaiting mass manufacture by 
firms not in the above associations. 

The treatment of coal for various 
utility purposes was never in its initial 
stages directly intended to produce 
smokeless fuels. The earlier forms, 
such as coke-ovens for the steel 
industry required clean coke for their 
furnaces, while gas retorts for public 
utility gas manufacture did not essen- 
tially make coke for public use ; both 
these undertakings discovered much 
later the value of their by-products. 
Even high and low temperature car- 
bonization firms had not considered 
smokeless fuel in their original 
schemes, and only later produced 
special smokeless fuels by sacrificing 
a small percentage of their original 
products, the hydrocarbons, to produce 
special coke suitable for burning in 
coal-burning firegrates. Here again it 
was obvious that the Ministry should 
concentrate on coke-burning firegrates 
and the production of standard gas 
coke, if possible finding additional 
markets for the use of the extra gas 
produced in industrial heat require- 
ments and even perhaps (in the 
future) gas turbines for electricity 
supplies, making the gas and coke at 
the collieries and distributing the gas 
over the country in a high pressure 
gas piping grid. If only coke and gas 
were produced from coal, no problem 
of smoke abatement would arise. 

Dr. Hebblethwaite, replying to the 
discussion, wished to emphasize one 
roint only. The report of the 
Durham and Northumberland Smoke 
Abatement Advisory Committee, for 
which the was responsible contained 
one point which had also been men- 
tioned by other recorders and again 
had been mentioned in the discussion, 
and that point was in connection with 
the choice of the open fire. He asked 
the conference to remember the word 
choice as well as the open fire. He 
failed to see why the President, Sir 
George Elliston, spoke so optimistically 
about the future in his presidential 
address yesterday afternoon, after he 
had run over the events of the last 
twenty years. Twenty years ago, he 
attended his first smoke abatement 
conference at Birmingham. Then, he 
heard about the danger of domestic 
smoke caused by the open fire and 


“remembered groups of people at that 


conference saying “* Well, after all, the 
open fire is best.” Throughout the 
years following that meeting, he had 
returned from similar conferences after 
hearing similar expressions of view 


and was perfectly certain that there 
would be members from the present 
assembly who would: return and say 
that they had heard a lot of new 
ideas about heating but give them the 
open fire. He was not impressed, 
therefore, with optimism regarding the 


future and envisaged in twenty years’ 


time similar discussions with similar 
views as to the cheerfulness of the 
open fire. He was of the opinion that 
even if gas and electricity was made 
cheaper and more readily available, 
even if the solid smokeless fuels were 
similarly made cheap and available, 
together with the new _ grates 
to burn them, and even if dis- 
trict heating became a definite fact, if 
the choice remained to have soft coal 
in an open fire there would be no 
progress. The remedy was simple but 
so outstanding that it might even 
appear ridiculous but it was that one 
factor which was essential if any pro- 
gress was to be made and that factor 
was that it should be made illegal for 
raw coal to be supplied to any house- 


holder. 


Dr. Martine, replying to the dis- 
cussion, said that one aspect of the 
subject struck him forcibly while he 


was correlating the replies to the ques- 


tionnaire—the need for educatoin— 
and education at an early age, for the 
older generations had shown that they 
were not a profitable medium for their 
propaganda. He asked all present to 
vo home and try to get at the older 
school child and adolescent who join 
the rank and file of the youth 
organizations. The Society’s booklet 
“The Smoke Problem and Science 
Teaching ” had been well received and 
he was convinced that this was the 
only way to get under the skin of the 
people. 


James Law, replying to the discus- 
sion, said that with regard to fuel 
burning installations in new houses, 
though this was a subject that should 
be brought well forward, they had a 
feeling of frustration with regard to 
efforts made. “The Housing Manual” 
and later the “ Domestic Fuel Policy ” 
gave them a “ buoyant” feeling that 
they could do so much to solve the 
problem of domestic smoke: all they 
had to do was to see the various 
architects and Housing Committees, 
and everything in the garden would 
be lovely. Then they made enquiries 
from the Fuel and Power people about 
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solid smokeless fuel supplies, from the 
eas companies about gas supplies, from 
the electricity departments about 
appliances and points for heating pur- 
poses, and they began to have some 
doubts. about their plans. Finally, they 
went to the range-makers and asked 
them about deliveries of suitable firre- 
places and possibilities of eariy delivery 
and became disillusioned with regard 
to any early solution of pollution from 
domestic fireplaces. He was also in- 
terested in the progress made with 
district heating, because he thought 
that their present method of “ space 
heating’ or heating the air of rooms 
was all wrong. Every time a door or © 
window was opened the whole of that 
heat was dissipated, to the outer air. 
The most rational way of heating 
buildings was to heat the fabric, the 
ceilings, floors and walls, so that the 
warmth could be stored there, in other 
words, the “ panel heating system.” 


F, J. Redstone, replying to the dis- 
cussion, said that Sir George Elliston 
had said he was an optimist and he too 
wished to join the President in an 
optimistic viewpoint for the future, 
particularly as at the recent “ Fuel and 
the Future’ Conference which he had 
been privileged to attend the need for 
fuel efficiency had been stressed at 
every session and this gave him to feel 
that the demand that fuel be used 
more eficiently than in the past would 
no doubt do more for smoke abate- 
ment and prevention than all the 
arguments they had ever put forward 
on public health grounds. One most 
important thing in the Society was the 
power of example. It mattered a great 
deal what they were preaching to 
others but what are they themselves 
practising ? What was the speaker 
himself doing ? What were those in 
the body of the hall doing towards 
smoke abatement? It was not un- 
known that local authorities created 
nuisances with their gas and electrical 
plants and he was satisfied that the 
eyes of the people would always be 
on these things and they must by the 
power of example set a lead to those 
they wished to convert. He was able 
to report a great stirring of interest 
on smoke prevention in the West of 
England area covered by the Bristol 
and District Regional Smoke Abate- 
ment Council, and there appeared to 
be a determination to plan in the 
future for prevention against atmos- 
pheric pollution. 


SECOND SESSION 


Friday Afternoon, 25th October, at 2.30 


PROPOSALS FOR NEW INDUSTRIAL LEGISLATION 


Chairman: Councillor Miss D. E. Stringer 
(Chairman, Public Health Committee, Brighton) 


(The draft byelaws submitted by the Executive 
Council are printed as a separate pamphlet.) 


THE FUEL TECHNOLOGIST'S VIEWPOINT 
by SYDNEY N. Ducuib, B.Sc.Tech., F.Inst.F., F.R.San.I. 


To prevent atmospheric pollution and promote efficiency an industrial 
fuel-burning plant must be (a) correctly designed and equipped; (b) 
adequately maintained and (c) operated by a trained and experienced 
staff. 


The necessity for observing these basic conditions is recognized by 
all Fuel Technologists and, particularly by those who, for many years 
have tried, by exhortation, to get them universally accepted. 


Any proposals therefore, of a practical nature, that would ensure the 
observance of these conditions by all owners of fuel-burning plant, ought 
to be welcomed and supported. 


Would the preliminary proposals of the National Smoke Abatement 
Society, for new legislation, help towards this end? Unquestionably 
they would. They are right on the target. If they became law the end 
of atmospheric pollution by industrial smoke, and also of fuel waste, 
would be in sight. 

The proposals have the virtue of simplicity. They can be under- 
stood by anyone, even by those who have only a nodding acquaintance 
with industrial fuel-burning plant. 


As regards New, Altered and Additional Plant (A (i) ) 


Under the byelaws suggested by the Society, approval of the plans 
of a proposed new fuel-burning plant, or of major alterations or additions 
to an existing one, would have to be obtained from the local authority 
before the work was put in hand. Building plans have already to be 
submitted to the local authority and to extend the scrutiny to the plant 
which they may contain would present little difficulty. 

Suitable draught with accessible control, an adequate chimney, 
instruments necessary for controlling combustion, and some arrangement 
by which the firemen can immediately become aware of smoke emission, 
would have to be provided. Most modern fuel-burning plant are equipped 
in this manner and it would be unreasonable to require that older plants 
should be brought up-to-date, as far as practicable. 

It is possible that the above proposals might be welcomed by those 
concerned, as the local authority would relieve them of all anxiety as to 
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whether their plant could be operated to conform with the smoke bye 
laws. Unbiassed assistance of this nature might save much fruitless 
expenditure, and foster the spirit of co-operation, so essential in these 
matters, between the owner and the local authority. 

Any steam-plant engineer is able to retail instances of ill-advised 
expenditure and the author could give chapter and verse of many cases 
where sums up to £350 per boiler have been spent without beneficial 
results. 

These proposals would also encourage designers of plant to place 
avoidance of atmospheric pollution amongst the principal objects of their 
designs. 

A modern boiler plant which the author once visited was sprinkling 
the area with so much grit that a man was employed full time, sweeping 
it up from the roadways inside the works and clearing it from the gutters 
and downspouts. To abate this nuisance now the plant is at work, would 
probably entail the expenditure of some thousands of pounds, whereas 
with a little forethought on the part of the designer it could have been 
avoided at.a reasonable additional cost. If the plans had been checked 
from the smoke abatement angle the certainty of a grit nuisance arising 
would have been foreseen, and the necessary provisions made to avoid it. 


As regards Maintenance, Operation and Care. (A (ii) ). 


With regard to maintenance, operation, and care of a fuel-burning 
plant, the proposed byelaws Nos. 8, 9 and 10, insist upon the plant 
being kept in good working condition, that heating surfaces and flues 
be kept clean, and that overloading to such an extent as to cause smoke 
and grit emissions, shall not be indulged in. 

These requirements are in line with modern practice and no fil 
technologist, or plant engineer, would criticize them adversely. 


> 


As regards registration of Boilers, Furnaces and Firemen. (A (iit) ). 


Under the above proposed new sub-section. only trained men would 
be allowed to operate fuel-burning plant which required skilful and 
experienced handling to prevent air pollution. 

The local authority would keep a register of such plant and the 
firemen or operators would be licensed. 

The importance of this proposal cannot be exaggerated. Those closely 
associated with fuel-burning plant, have, for a great many years, 
recognized the fact that the operation of such plant demands the services 
of skilled and experienced men. The men on the firing floor can make 
or mar the running of any plant however well designed and equipped. 
Thorough training is essential. 

This proposal would benefit the fireman by raising his status and 
the owner would have the satisfaction of knowing that his plant was 
being run by:competent men. 

Any local authority, or group of dicen fede to adopt this 
proposal would naturally ensure that suitable courses of instruction, for 
the men they proposed to licence, would be organized. The means are 
already .at Jhand, «Local anthorities have control of technical schools’ 
and also possess a variety of fuel-burning plant at their electricity works, 
gas works, water works, baths and hospitals, which might be used for 
practical instruction. What better facilities could be found, or devised, 
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for training operatives and any others, concerned with the matters under 
discussion ? 

Observing a chimney top, stop-watch in hand, and an occasional 
prosecution will never solve the smoke problem although they may do 
something to curtail it. 

These new proposals are drastic and far-reaching, but practical, 
They do not go beyond the bounds of technical possibilities and, if 
universally adopted, we could look forward, with certainty, to the time 
when industrial smoke and fuel waste would be just a memory of the 


bad old days. 


THE SMOKE INSPECTOR'S VIEWPOINT 


by GEORGE W. FARQUHARSON, 
Senior Smoke and Factcries Inspector, Birmingham. 


By these proposals submitted for general discussion by the Society 
we are starting on a new chapter in Smoke Abatement history, with the 
main object still in view of removing as far as possible the ill effects 
suffered by the ordinary citizen, especially those who live in our large 
industrial areas. 


Now that the Government and Local Authorities are engaged in 
reconstructing the fabric of civilian life in such matters as new towns, 
re-distribution of industry, health services and housing, etc., surely in 
this changing pattern a place should be found for measures that will 
promote those essential commodities of life—sunlight and pure air. 


Whatever the defects of these proposals, they do provide a basis 
to work from, and from an Inspector’s point of view they fill in certain 
gaps in National legislation which in the main will prove beneficial to all. 

The foreword to these proposals states they are to be regarded as 
provisional, therefore, the question whether such provisions come within 
the scope of existing powers to make byelaws under Section 104 of the 
Public Health Act, 1936, or whether it will be necessary to promte an 
Amendment Act, is a matter for legal opinion, but in my view a special 
Amendment Act will be necessary. 

Now let us consider the proposed byelaws, as regards new, altered 
and additional plant (A(1)), Para. 1-7. The principles involved here are 
commonly known as “ prior approval,” or prevention is better than cure, 
and one must agree it seems common sense to endeavour to ensure good 
combustion conditions at the firegrate end, than to deal with the 
installation or chimney as a statutory nuisance should that event arise. 
Prior approval of new fuel burning plant is being carried out in a minor 
form with good results in several large industrial cities at the present 
time. The method of procedure is for those engaged on smoke prevention 
to approach the owners or architects who submit plans of industrial 
‘buildings and chimneys for approval under the building byelaws ; the 
object being to persuade those responsible for the new installations to 
instal the most modern equipment possible, and also to ensure that the 
chimney stack will be a reasonable height compared with the surrounding 


buildings. 
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Another form of prior approval is also being operated by Local 
Authorities concerned with re-development and reconstruction ;.this is 
done by means of a clause in tenancy agreements, when land owned by 
the local authority is being re-developed for industrial purposes ; some 
private trading estates also have similar covenants in their leases for 
factory premises. | | 


Regarding Maintenance, Operation and Care. (A (ii) ), Paras. 8-10. 

The first thing to note is that these paragraphs deal with existing 
plant. They are in a degree supplementary to Section 101, para (1) of 
the Public Health Act, 1936, which deals with any installation for the 
combustion of fuel, and which does not as far as practicable, prevent the 
emission of smoke into the atmosphere, subject to the qualifying clause 
Section 109, and by carrying out the principles under this heading the 
owner would, in effect, be using the best practicable means to ensure 
eficiency and good combustion of the fuel in use, and also of providing 
for the maintenance of adequate and proper plant. 

As regards Registration of Plant and Licensing of Firemen. (A (iit) ). 

I see no difficulties regarding the registration of certain plant, but 
the question of Licensing of firemen or furnacemen to operate these 
registered installations is, in my opinion, a most controversial subject. 
Working conditions, grades of fuel, different peculiarities of similar plant, 
vary so widely in the industrial field, that in granting a license to any 
fireman or furnaceman possessing the necessary skill and knowledge in 
the firing and operation of any specific installation would not guarantee 
that the same person could operate a similar installation in another works 
without making smoke. 

On the question of revoking or suspending such a licence. I think 
such extreme measures as to interfere with the rights and privileges of 
a man to earn his livelihood as a fireman or furnaceman will by no means 
help the cause of smoke abatement. Granted these proposals allow for 
an aggrieved person to appeal to a Court of Summary Jurisdiction, but, in 
the meantime, until the appeal is heard that aggrieved person cannot, 
according to the proposals, carry on his job of firing or operating the 
registered plant, except under a penalty not exceeding five pounds. 


Another point in these proposals is the lack of provision made for a 
person to start being a fireman or furnaceman. He may have the necessary 
knowledge, but, as a beginner he cannot possibly have the skill or 
experience. Therefore, provision should be made for supplementary or 
beginner’s licences. 

Conclusions. 


I think the principles relating to prior approval and maintenance are 
worth while pursuing, but I don’t agree with the licensing of personnel. 
I feel it is the obligation of the owner of the plant to see that he employs 
the right type of man, and to give him good working conditions as 
regards adequate and well maintained plant, together with that important 
point of all good fuel. 


On the question of the byelaws themselves, it is recognised that 
any byelaws must not conflict with the Act under which they are made, 
therefore, that so-called exemption claimed by the steel trade, collieries, 


40 


and clay industries will need further clarification; otherwise these bye 
laws will be appertaining only to boiler plants, and finally it would appear 
that private sea-going vessels, whilst liable under Section 267 of the 
Public Health Act for prosecution for the emission of black smoke from 
the funnel, would be exempt from any type of byelaws, by virtue of 
paragraph 4 of that section. 


THE STOKER'S VIEWPOINT 


by ERNEST BOWLES. 


I am greatly interested in the proposals placed before this con- 
ference for two reasons. I am employed in the greatest coal processing 
industry and live in one of the largest industrial cities, Birmingham. The 
subject of smoke abatement is therefore one in which I am particularly 
interested, both as an employee and as a citizen of no mean City. 


The emission of smoke into the atmosphere is a sign of incomplete 
combustion and indicates a waste of the country’s wealth. One of the » 
most serious aspects of smoke emission is atmospheric pollution. The 
important task before us is to see how far the dust and sulphur compounds 
in the flue gas can be prevented from issuing into the air. 


The actual damage done runs into several millions of pounds per 
annum. In the old fashioned domestic grate little more than ten per 
cent. of the potential heat of the.coal is usefully employed and clouds 
of smoke are produced. The industry in which I am employed has, by 
utilising the smoke and fumes, instead of letting them go up the chimney, 
played an important part in the domestic sphere towards smoke 
abatement. In all cases in the industrial field where coal is used with a 
low efficiency, I submit that gas would provide a desirable alternative. 


Dealing with the question of industrial smoke abatement we all 
pay our tribute to the technical development in this direction which is 
evidenced in the larger factories. Unfortunately some of the smaller 
industrial concerns are not so up to date, 


Progress lies in careful control and efficient supervision of plant. 
The proposals submitted for your consideration are a definite step in 
this direction and, speaking as an operative, I find myself in complete 
agreement with most of them. 


I am certainly of the opinion that a survey should be taken of all 
fuel appliances by competent people, appointed by the local authority, 
who should have power to see that coal is not burnt in a haphazard 


fashion. 


Whilst appreciating the penal clauses of the proposals I think these 
in themselves are not enough. Competent instruction should be given 
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by technicians on this important point. All fuel burning appliances should 
be registered with the local authority and subject to examination, from 
time to time. 7 


I think also that patter: houses and other buildings, where fuel 
appliances are: installed, arrangements should be made whereby the 
stoker could see at a glance the smoke that is being emitted from the 
chimneys. I may say a word here to the technicians, I would suggest 
that they apply their mind to the question of ensuring complete com- 
bustion where the burning takes place as this appears to me to be 
more important than dealing with the smoke after it has been created. 


A definite step to the end: we seek to attain could be achieved by | 
ensuring that the right type of man is employed as a boiler attendant. 
I do not believe in the principle of registration as it appears to me to be 
a still further encroachment on the rights and liberties of the individual. 
I think this object could be achieved by insisting that in all our industrial 
agreements the stoker’s job is definitely graded with an attractive rate 
of pay.. This.already operates in most of our principal industrial agree- 
ments. .I think also that a fireman-or furnaceman, holding as he. does 
a very responsible job, should have had a proper period of training under 
a qualified man before taking over. responsibilities, and should not have 
additional duties placed upon him which should take him away from 
the boiler house or furnace at periods to do other classes of work. 


I feel confident with the technical developments which are taking 
place in the country to-day, proper legislation to ensure supervision of 
all fuel burning appliances, legislation. to deal in a proper manner with 
people who deliberately break the law and with the development of 
the right type of personnel to take charge of fuel burning appliances, 
that we ‘shall succeed in our object to change the black streets and black 
anid ‘grey skies which ‘are a and So Se universal in’ 
ei a industrial towns. 
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Introduction. 


Following an inquiry of the National Smoke Abatement Society to 
industrial circles it was suggested that the author should prepare a paper 
giving his views as an “ Industrialist’ on the legislative proposals con- 
tained in the Society’s pamphlet “Industrial Smoke Prevention Proposals.” 
The Society then issued an invitation to the author to give a paper on 
the lines suggested and mentioned that the Society was anxious to have 
any criticisms or alternative suggestions. 
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The author has therefore assumed that the invitation includes the 
consideration of alternative proposals designed to attain the same.ends . 
but by a much more practical and effective method of procedure. 

He believes that the occasion is opportune to bring together those 
ideas which he shares with the leaders of Industry and which may be 
expected to produce the maximum smoke abatement in the minimum 
time. 

The present paper has therefore been written to put on record those 
far-reaching legislative proposals which Industry is prepared to accept in 
order to prepare the way for the enforcement of regulations leading to 
the highest practical standards of smoke and dust elimination. 


Requirements for New Legislation. 


Leading industrial firms have already, by research carried out by 
their own staffs and by the work of their Research Associations, made 
possible very important progress in the scientific combustion of fuel and 
in combustion appliances. The result has been a greatly improved fuel 
economy and, since an increased economy is accompanied by a diminution 
of smoke production, Industry has been the chief contributor to the 
solution of the Smoke Abatement problem. The advances made in fuel 
efiiciency have been fully recorded, under industrial headings, in the 
sixteen papers read and discussed at the Joint Conferences of the Institute 
of Fuel and the National Smoke Abatement Society held in London, 
Manchester, Doncaster and Nottingham in 1945 and 1946. They show 
clearly that these advances originate internally and are the result of a 
continuous progressive policy. In other words, Industry is leading the 
way in Smoke Abatement and is the best advocate of the movement. 

Industry is not averse to legislation on the subject provided it is 
realistic and based on what is practical and reasonable. In fact such 
legislation is welcomed by Industry as being the only way of ensuring 
that the small backward or selfish minority, which exists in any section 
of the community, is compelled to conform with practices which the 
vast majority of industrial fuel consumers will have voluntarily adopted 
in the common interest. But the qualification that the legislation should 
be realistic and based on practical and reasonable considerations is all- 
important, for ill-considered legislation can lead to disaster in one of two 
ways. If the regulations are enforced, then great injury can be done to 
the capacity of this country to produce; and increased production is 
essential if we are to remain a first-class Power. If the regulations are 
not enforced, then the door is thrown wide open for evasion of all kinds. 

It is essential, however, that all such legislation should be 
administered in a competent but co-operative and sympathetic manner, 
so that the manufacturers will regard the inspectors and others responsible 
for enforcing the regulations as friends trying to help them with their 
smoke-production problems and not merely. as officials: whose sole object 
is to secure convictions. 

This paper will show that the framing and administration of regula- 
tions for smoke control, which can be regarded as constructive and 
reasonable, bristle with very difficult scientific, technical and economic 
problems. It is therefore necessary to make it quite clear that, if there 
is to be legislation of this type, then Industry will require that it is 
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framed at the highest level with the assistance of the best available 
experts. Its administration must be controlled under the Ministry of 
Fuel and Power. All matters relating to Standards, tests, and approval 
of appliances must be decided and defined at the level of the Govern- 
ment’s Fuel Research Station, the Department of Scientific and Industrial 
Research or a special body appointed for the purpose. 

There is nothing in all this which reflects on Local Authorities, as 
such, but it is in keeping with the strong tendency to transfer their 
powers to more central organizations better equipped to carry them 
out. Thus twelve powers formerly exercised by Local Authorities have 
been, or are in process of being, taken away from them. The list starts 
with the Licensing of Passenger Road Services in 1930, includes Police 
and Fire Services, and may end with the nationalization of Municipal 
Gas and Electric Supply undertakings. We are passing through a period 
in which Local Authorities are losing control of those services which 
necessitate their maintaining highly qualified and specialized technical 
staffs. 


Classification of Smoke. 

We may divide smoke into two hisad classifications :— 

(a) Black or brown sooty and tarry matter. 

(b) Fine dust and sometimes also coarse grit from processes where 
combustion is substantially complete. 

In some cases, e.g. from cement kilns, most of the dust is not due | 
to the ash in the fuel but to materials entering or leaving the main 
process. We shall exclude from consideration here the dust omitted 
from a few specialized processes such as certain mineralogical and 
metallurgical processes which in any case are highly localized. lind do not 
affect the real problem as it concerns the country as a whole. 


Cause and Prevention of Sooty Smoke: Its Relation to Quality of 
Finished Product. 


The ordinary dark or black smoke emitted from chimneys is due 
to incomplete combustion of the fuel, usually because of too great cooling 
of the flame. Under steady load conditions and over quite a wide range 
of load, no smoke of this character should be evolved from large oil or 
coal fired furnaces for raising steam. Some smoke is perhaps inevitable 
when starting up from cold if no auxiliary gas burners are available, but 
the usual cause of this type of smoke is either bad design, uneven firing, 
or substantial overloading, e.g. during sudden demands for steam. 

Consequently, in normal furnaces in which coal is burnt, smoke can 
be avoided by adding fresh fuel in such a way that the tarry volatiles 
evolved are consumed by passage over or through red hot fuel or past 
red hot refractory (brickwork) always provided that there is suficient 
excess air left in the flue gases to burn them. In boilers this is done by 
mechanically stoked furnaces such as the travelling grate with refractory 
front arch or by the underfeed retort stoker but it can also be done by 
careful hand firing. But for certain metallurgical or ceramic processes, 
slow heating under reducing (i.e. air deficiency) conditions is necessary : 
smoke cannot then be completely avoided, though in some cases furnaces 
are being evolved in which some of the smoke is being consumed by 
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the addition of hot secondary air at the back end. The solution for 
some of these processes may be the use of gas or coke firing or of electric 
heating, though often at higher cost. 

Unfortunately coke will not always produce the required conditions 
(of temperature or atmosphere) in furnaces so far devised and neither 
will gas. (A particular example is in the production of certain qualities 
of high grade burnt lime—neither coke nor gas firing will give the 
quality that can be obtained with coal). On the other hand, gas and 
electric furnaces have been devised for some processes which give a 
better product or are so much easier to control that their higher running 
cost is offset by their advantages. The quality and price of the finished 
product remains, however, of paramount importance—most manufac- 
turers are constantly striving to improve the quality of the products and 
obviously production managers will not instal types of furnace, however 
smokeless, if they are going thereby to lose the market for their goods, 
nor would any Government force them to do so. In short, the chemical 
and physical changes that occur in some manufacturing processes must 
be taken into account when we talk of carrying out those processes 
smokelessly. 

The question then arises—can the sooty smoke particles once formed 
be removed in some form of mechanical eliminator similar to the devices 
used to remove dust. Unfortunately, with present knowledge this is not 
practicable on a continuous industrial scale even with very expensive 
equipment—the reason being that the smoke particles are either extremely 
fine or are so light and fluffy that they cannot be caught by devices 
so far known. | 

Those smoky processes which under present knowledge cannot be 
economically replaced by smokeless processes without sacrifice of quality 
of finished product should therefore be the subject of continuing research. 
Alternative processes and furnaces should be studied as it is doubtful 
if it will ever be cheap to remove from final (chimney) flue gases the 
particles which go to make up sooty smoke. 


Measurement of Smoke Density and of Dust, etc. 

Past legislation has only referred to the emission of black smoke 
from chimneys attached to specified processes and to the taking of the 
best practical means for preventing a nuisance due to grit and dust 
etc. It has neither defined black smoke nor best practicable means. No 
Smoke Inspector can work efficiently with such ambiguous phraseology 
nor can the designer of new plant. 

During the past ten years or so, photoelectric cells have been 
developed for use on industrial plant and it is now possible to install a 
device in a chimney which will continuousy record on a chart the actual 
density or light obscuring power of a smoke or dust and even sound an 
alarm when a set limit of obscuration is exceeded, for example 50% 
obscuration of light in a 10 ft. column. 

_ The determination of dust emission from a plant has been ance 
by British Standard Specification 893. The procedure is so complicated, 
however, that, with very few exceptions indeed, dust extraction plant 
is only tested for performance by its manufacturer and then only for an 
acceptance test. Under such conditions, all the plant is new and it is 
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run under. the best possible conditions. Most boiler plants, even at 
large Power Stations, are neither staffed nor equipped for making regular 
routine tests to determine whether their dust arrestors are in need of 
adjustment. Sometimes increased dust emission is due not to the deduster 
but to the quality or quantity of dust in the gases fed to it. 

_ Plants burning over 1,000 tons/day of coal can well afford to make 
routine tests but some simplification of the procedure of BS.893 is 
required for such tests and it is to be hoped that the B.S.I. Committee 
concerned will issue immediately an interim note or addendum to the 
specification giving guidance on the matter. These Committees work 
slowly in the preparation of detailed specifications, but the subject is one 
of some urgency and one in which the experience of ee of tentative 
methods would be valuable to the Committee. 3 

One drawback to existing methods of test is that dust burden is not 
uniformly distributed across the section of a flue nor is the gas velocity 
uniform. Simple mixing baffles are, however, capable of design which 
can be inserted in the gas stream when tests are in progress and removed 
or turned out of the way when not in use. _ | 

If sampling were to be carried out at one point, automatic samplers 
could be devised which would collect a fair and proportionate sample of 
the dust being discharged to the chimney and measure the gas volume. 
With this form of apparatus in regular use, measurements would be 
obtained of the dust discharge under normal operation conditions and 
not merely when the personnel are running their plant under the best 
possible conditions. The necessary development of the apparatus should 
be a high, priority at the Fuel Research Station, an accuracy of 85-90% 
will be quite sufficient. . Probaby the apparatus will still not be suitable 
for. short and twisting flues ; new boiler plants should have their flues 
laid out so that testing for dust emission is made simple. 

The. process of testing is too complicated and involves too much 
equipment for the tests to be made by any Smoke Inspector, but a step 
forward in ameliorating conditions would be taken if Large Scale Industry 
were made to carry out tests by an approved method at regular intervals 
and disclose their results to responsible centrally controlled officials. As 
interpretation of figures is not always easy, the figures should not become 
the property of Local Authority Councils as they have not the trained staff 
for a technical appraisal and comparison of the results. Industry would 
probably be perfectly willing to co-operate under these conditions—it is, 
however, averse to allowing its operating figures to become the subject 
of local debate and local politics. An immediate start might well be 
made with all public utility (public and privately owned) Power Stations, 
who are, after all, under some jurisdiction by the Electricity Commis- 
sioners, the body which has already issued general instructions but never 
followed them up by examination of performance. An annual 
biannual performance test on each individual unit (before and not 
immediately after routine overhaul) would give the management sufficient 
information on the performance of their plant and would not be out of 
step with ordinary reutine production efhciency measurements. 


Appointment of Smoke Control Officers. 
When the Government proceeds with further idk? on smoke 
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control, the framing of regulations should, as said in the introduction, 
be a matter for Central Authority. This argument is also reinforced by 
the success of the centrally controlled Alkali Inspectorate which all will 
admit have been and continue to be friends of Industry in the design 
and operation of plant to reduce the emission of certain chemical fumes 
below limits specified by law. The Alkali Inspectors are men of the 
highest technical qualifications and they have all had considerable 
experience in Chemical Industry before appointment. Manufacturers 
can not only rely on them for technical assistance, even sometimes to the 
extent of research in the Inspectorate Central Laboratories, but they also 
know that their own commercial processes and policies are kept secret. 
Finally, there is the tradition that the Alkali Inspector only initiates 
prosecution as a last resort and in fact one can infer from perusal of the 
Chief Alkali Inspector’s annual reports that he regards as a good year one 
in which there have been no prosecutions. 

The author would therefore suggest here that the Government 
appoint a centrally controlled. Smoke Control Inspectorate consisting of a 
few highly qualified combustion engineers working under the Ministry of 
Fuel and Power. This Ministry has already a central Fuel Efficiency 
Committee with its Regional Engineers and it may prove possible to 
combine the duties of Smoke Control Offcers with those of the Fuel 
Efficiency Engineers, choosing men who would administer the central 
regulations sympathetically though firmly. 


Sources of Smoke. 


Let us now consider the major sources of smoke in turn and outline 
some proved methods whereby the smoke can be reduced to negligible 
density and the dust emission to relatively harmless quantities, always 
bearing in mind that we must not ask for too much nor expect perfect 
conditions to obtain at the stroke of a pen and that general comprehensive 
regulations cannot be made to cover all types of industry. 

It is convenient to divide the sources of such emission into the 
following nine groups, all of which were discussed at the 1945-46 Joint 
Conferences with the Institute of Fuel. 

(1) Power Stations and the larger industrial boiler plants using 

water tube boilers. 

(2) Smaller industrial boiler plants, including collieries, which use 

shell boilers. 

(3) Railways. 

(4) Oil burning equipment. 

(5) Gas Works and Coke Ovens. 

(6) Iron and Steel Works. 

(7) Cement and lime burning kilns. 

(8) Clay Industries, in particular the Potteries. 

(9) Domestic. 

The attached table gives figures for the consumption as coal by 
these industries in 1938 and 1945:!,2 & 3. 
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ANALYSIS OF INTERNAL COAL CONSUMPTION FOR 1938 AND 1945 


MILLIONS OF TONS 
Year % of 1938 Year %of 1945 


. 1938 Total 1945 Total 

Colertesy see Loe kc 11.9 6.6 10.6 233.9 
CO aie ae, Sek a Me Peale te BPR ee ee 18.2 10.1 21.0 11.8 
Coke (Ovens. s5bs aee eee 19.1 10.6 20.0 rt:2 
Blectacity i Pas7aiCl: LA: 14.9 8.3 235 13.2 
Ratlwaysitiegd.ono tals 2 ey 125 7.0 14.9 8.4: 
Tron ‘andSteely ov 2... st 11.6 6.4 9.5 5/3 
Engineering & Metal Trades...... 72 4.0 4.0 2:2 
Wement Virgie. fu ae 11.0 6.1 5.8 3.2 
Rottetiestos i iikaert..ett ais 1.1 0.6 1.1 0.6 
Other Industries (approximate) - 24.8 13.8 19.5 £1.0 
Domestic Bituminous Coal 47.7 26.5 34.6 19.4 
2, on Anthracite 2.3 1.3 

Miscellaneous 9 2 11.6 6.5. 





Total Inland Consumption ..... 180.0 100.0 178.4 100.0 





Qualities of Coal Obtainable. 

There was a time when a large coal user could order coal of any 
required quality and be sure of regular supplies. He could thus control 
calorific value, chemical analysis, volatile matter and caking properties, 
ash, moisturs, size and mechanical properties. Under these circumstances 
fuel and combustion appliances could be scientifically adjusted and the 
plant tuned up to the highest efficiency. 

To-day, coal distribution is so arbitary that many firms must accept 
any kind of coal sent to them and, while these regrettable conditions 
remain, smoke abatement regulations should be withdrawn rather than — 
extended. Sympathy may be given to the Minister of Fuel and Power 
in his difficult task but meanwhile a heavy load of anxiety and worry is 
placed upon Industrial management. Improved methods of allocating 
coal to consumers according to desired quality are being worked out, 
but, before they can be effective, it will be necessary for the Ministry of 
Fuel or the Coal Board to classify the types of coal marketed into a 
perhaps large but still limited number of qualities and sizes. This is a 
big task, but until it is completed and a new system of marketing coal by 
guality is in effective operation, industries buying new coal consuming 
plants will not be able ‘to specify exactly what coal the plant will receive, 
and hence no prediction can be made about the smoke producing charac- 
teristics of the plant. — 

From these remarks it follows that there would be many advantages 
in placing the Smoke Inspectorate under the Ministry of Fuel and Power, 
since they would then be in a better position to discuss with their 
colleagues on the fuel supply side steps which can be taken by a manu- 
facturer, especially a manufacturer building a new plant, to avoid smoke 
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emission. Moreover, if raw materials are equally available, industries 
from which it is difficult to control smoke emission should be encouraged 
to expand only in areas where the type of coal gives least smoke. 


Reasoned Proposals for Regulations Governing Various Industries. 

The following proposals are considered to be practicable as addi- 
tional steps in Smoke Control Legislation and, as such, the author believes 
that they would be generally acceptable to Industry. 

(a) Registration. 

We already have so many authorities concerned with the running 
of industry and the erection of new factories that one hesitates to suggest 
yet another registration. At the present time, however, every coal and 
oil consumer ‘has to apply for supplies ; consequently it is suggested that 
all that is necessary is for the Coal and Oil Fuel Supply Officers to 
register all consumers of more than say 25 tons/week of coal or oil with’ 
the * Regional Smoke Control Officer,” giving him bare details of the 
quality and quantity of fuel which is required for full output of the 
factory, classified according to process and details of what he expects to 
supply. 

(b) Location of Industry. 

Although the Government is doing something towards the more 
careful siting of industries, it does not, as far as is known, take into 
account the contours of the land which can so often cause smoke from 
even high chimneys to be carried down to ground by wind eddies*: °. 
Nor is it always realised by. our Town Planners that the rarest wind of 
this country is almost without exception from the south-east and hence 
that the smokier industries should be located in the south-east part of the 
area concerned. Reference has already been made to the matter of 
suitable coal supplies. 


Smokeless Zones. 

Smokeless zones ‘have co: mosted for some cities in particular 
by the Manchester Corporation. Unfortunately, as the Leicester Survey 
shows®, the average reduction in smoke at the centre of a square mile 
quite free from smoke emission would be only 25-30%. The conclusion 
from the Leicester survey and from measurements made in Hyde Park, 
London, would seem to be that such zones are no real solution to the 
problem of the large smoky town and that the only remedy is by drastic 
reforms in methods of burning raw coal. 

(c) Approval of Plant. : 

Industry is opposed to the saoaemon that intligadital, items in every 
new factory should be approved by any central or local government 
authority. The: procedure causes endless delay and unnecessary expen- 
diture, overloads the officials and tends to discourage advances in design. 
It also tends to throw the responsibility for any poor performance of new 
plant on to the approving authority. It is “ smokeless operation ” that 
is required and this can be far better obtained by building the plant to 
a required specification of smokeless performance—the onus for smoke- 
lessness is then placed on the designers and operators. Suggestions are, 
moreover, made later for certain smokeless types of design for particular 
operation such as steam ratsing—these suggestions refer to general 
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approval of types by the Central Inspectorate and generally speaking 
would involve only this Central Inspectorate and manufacturers of firing 
equipment. : 

Builders and designers of new plants should, of course, not be pre- 
cluded from asking the advice of the Smoke Control Officers on the 
suitability of equipment they proposed to install, but the onus-must not 
be put on the Inspectorate if a particular SpE sEA does not give the 
hoped-for results. 


(d) Height and Number of Chimneys. 


Following. on a report of a special committee‘, the Electricity 
Commissioners have advised that Power Station chimneys should be at 
least 24 times the height of the highest adjoining building with an 
additional allowance, where necessary, to compensate for down draughts 
caused by the contour of the land. The advisory committee assumed 
that if the chimney was sufficiently high, the discharge would be 
unaffected by down draughts caused by neighbouring buildings and 
ground contours, and that the flue gases would be discharged into a 
horizontally flowing stream of air. This suggestion does not take into 
account the mixing of streams of gases by eddy diffusion. Bosanquet 
has shown’’® that the flue gases spread out in a cone of about 20° 
solid angle. Hence they will reach the ground about 10 chimney heights 
away from the’base of the chimney,*though greatly diluted. Wéith large 
Power Stations, however, the mass of dust reaching the ground by this 
means is appreciable, particularly from powdered fuel installations 
equipped only with simple cyclone dust arrestors. 


A recent study of the uplift effects of the hot gases from chimneys 
has shown that there are great advantages in the discharge of the flue 
gases from one chimney as compared with several chimneys—this follows 
from the reduced cooling effect of the ambient atmosphere on the gases 
when they are in one stream. Hence engineers should design for one 
high chimney (or at most two, allowing for maintenance) for every new 
or extended installation. This is a change from the practice 10-20 years 
ago, of installing batteries of relatively low chimneys at each boiler house. 
A minimum height of 250 ft. for Power Stations is also desirable to get 
above low “inversion” layers and because at this height there is always 
some wind’. 


The advantages of high flue gas velocity at the mouth of the chimney 
are discussed in Reference 10, where it is concluded by experiments with 
models that a velocity up to 60 ft./sec. is desirable. 


Industry generally would welcome clear guidance from the Govern- 
ment on heights and numbers of chimneys, and though precise regulations 
cannot be laid down to cover every case, guiding rules can certainly be 
formulated. The low chimney which belches smoke and dust down on 
the surrounding ground should never be allowed to be erected, and 
steady pressure should be brought to bear on existing offending chimneys 
based on commonsense visual observation and not on complicated tests 
for smoke concentration at ground level which are difficult to devise and 
interpret. ° 


Be 


Local Authorities have already some powers on the erection of 
chimneys which we need not discuss here. It is suggested additionally 
that the Central Smoke Control Inspectorate should have power to 
define the height and possibly the maximum number of chimneys to. be 
installed first on steam raising plant and later, after experience, on other 
types of plant. The following regulations are put forward for considera- 
tion :4— 


(i) That Local Authorities immediately send plans for new 
chimneys to the Regional Smoke Control Officer for comment as to 
number, ‘height and position relative to the contour of the ground and 
juxtaposition to other buildings and domestic houses. 

(ii) That chimneys of new boiler houses consuming over 1,000 
T/day of coal at full load should be at least 24 times the height of 
the highest adjoining buildings with a minimum of 150 ft. above the 
height of the adjoining buildings. If the Smoke Control Officer has 
reason to believe that the contour of the land or nearby buildings would 
cause serious down draughts of the flue gases and residual smoke, he 
should have power to demand of the designers (but at least three months 
before construction starts) that tests are made with a moded in a wind 
tunnel or with “no lift” balloons (as recommended in Reference 4) to 
determine and decide upon the minimum practicable height of chimneys 
desirable, having full regard to economic considerations. 

(iii) That chimneys of new boiler houses consuming’ coal at a maxi- 
mum rate of 100 T/day should extend at least 50 ft. above the height of 
the adjoining building and that there should be a uniform sliding scale of 
larger plants ending with, say, 150 ft. above the height of the adjoining 
buildings for plants consuming 1,000 T/day coal. 

(ec) Compulsory Installation and Use of Measuring Devices. 

It is proposed :— 

(i) That, after a suitable preparatory period, all new chimneys 
taking the flue gases from banks of boilers requiring on full load more 
than say 10 cwt. total per hour of coal or oil should be equipped with 
a photoelectric smoke density recorder and alarm, which must be kept in 
continuous commission when firing is in progress, and the charts for 
which must be available for inspection by the proposed Regional Smoke 
Control Officer. ea 8 

Smoke which gives over 50% light obscuration on a 10ft. column 
might be considered offending and penalties should be enforceable against 
persistent offenders. 

As improved methods of combustion in boiler furnaces are devised, 
this regulation might well be extended to still smaller industrial boilers 
and might be made more stringent for larger units installed after a given 
date. 

(ii) That, when simpler and perhaps semi-automatic testing gear has 
been devised for dust, as suggested’ in a previous section, tests are made 
annually by the owner (under full load conditions and with normal fuel 
supply) of the dust concentration leaving every dust catcher installed on 
boiler plants consuming more than say 20 tons per hour of coal. If the plant 
has soot blowers, these must all be operated normally during the period of 
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a test. The Smoke Control Officer should have power to demand that 
adjustments are made and the plan: re-tested if it gives an exit dust 
concentration 20% higher than the previously recorded lowest figure 
under substantially the same operating conditions. He should have 
power also to demand further tests and adjustments up to a maximum of, 
say, 4 per year on each unit when he thas reason to believe that increased 
amounts of dust are falling on to the neighbourhood from the chimneys. 
receiving the flue gases from these dedusters. 

The Smoke Control Officer should have power to demand that any 
test he requires is carried out within a week of receipt of his request 
subject to the proviso that not more than say two tests in a week are 
required to be made in any one boiler house. 


(iii) That, after experience has been gained on the working of these 
regulations for boiler plants (and of suitable improvements made in the 
light of experience) similar regulations, modified to suit the case, should 
be gradually introducéd by the Smoke Inspectorate for other industries, 
progress in regulation being always governed by progress in research and 
development of furnaces and devices which emit less smoke and dust 
to atmosphere. 


(f) Consideration of Individual Industries. | 
(i) Power Stations and Other Large Steam-Raising Plants: 


The smoke problem here should not be one of emission of dark 
coloured and sooty smoke but of emission of grit and especially of fine dust. 
All large steam production factories use water tube boilers with auto- 
matic stokers. The combustion chambers are designed ‘to: consume all 
the volatile constituents of the coal which produce unpleasant sooty 
smoke and the only excuse that can be offered for the production of this 
type of smoke from such installations is overloading. But with properly 
designed plant, provided with steam accumulators, even colliery boiler 
plants:and steel rolling plants which are subject to frequent intermittent 
peak demands for steam can be made quite smokeless. There is, there- 
fore, no reason why firm regulations should not be made penalizing the 
production of black or dark brown smoke by owners of ‘certain scheduled 
plant brought into commission after a certain date, and similarly why 
‘unsuitable plant should not.be banned or modified after it has reached 
a certain age, say Qo. years. 

There remains the nuisance arising from ee and dust which is by 
no means negligible. A big step forward was taken just before the war 
when the Electricity Commissioners advised designers of new Public 
Utility Power Stations that the exit dust concentration discharged from 
new boiler plant should not contain more than 0.4 grains of dust per 
cubic foot of flue gas (reduced to N.T.P.) of which not more than 
0.15 grs./ft.) should be over 20 microns. (A 20 micron dust particle 
only settles at the rate of one inch per second in still air and the natural 
turbulence will therefore prevent its settlement within perhaps miles of 
a high chimney ; it is however carried down to ground by eddy diffusion). 
These dust concentrations are relatively high for a large Power Station 
and some design engineers are es exit dust concentrations as low 
as a total of about O.15grs./ft.2 at N.T.P. for the most modern large 
Power Stations!! fired with pulverized coal. There is, however, no 
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evidence that the high standard of performance involved has been main- 
tained over several years of running. 

The great advantage of this voluntary regulation is that at last a 
move has been made away from the concept of percentage efficiency 
removal of dedusters (if installed). The concentration of dust passing 
forward with flue gases from a boiler fired with powdered coal may be 
ten times greater than that from a stoker fired boiler working at an easy 
grate rating, and thus 90% removal of dust in flue gases from a powdered 
fuel boiler would give worse conditions than only 50% removal of dust 
from the flue gases from many stoker fired boilers. 


One weakness of the regulation as proposed is that it does not take 
into account the size of the installation. A plant burning 1,000 tons/day 
of coal and emitting 0.4 grs. of dust per cubic foot of gas discharges 
roughly 11 tons/day of dust into the atmosphere.: If, therefore, this 
plant is doubled, the nuisance it causes to the neighbourhood is doubled 
even if the same high efficiency of dust extraction is maintained. 
Obviously the mammoth Power Station must spend on better dust extrac- 
tion plant a portion of the economies obtained in concentration into such 
a large unit. (As an extreme case, this was demanded at the instigation 
of the London County Council when the Electricity Commissioners laid 
down regulations for both dust and sulphur dioxide removal from Batter- 
sea and Fulham Power Stations). Conversely, the relatively small unit 
should be allowed more -latitude—but only up to the limit of well 
designed simple dust extration plant. Thus, whereas the small user can 
obtain a clean looking and substantially innocuous chimney discharge by 
the use of properly run simple cyclones, the large user of powdered coal 
must resort to’ more efficient means of dust removal such as electrostatic 
precipitators. Despite the difficulties, it should nevertheless be possible 
to frame regulations limiting the exit dust concentration from all groups 
of water tube boilers having a maximum burning capacity of over 100 
T/day of coal to 0.4 grs./ft. of which not more than 0.15 grs./ft.’ 
may be over 20 microns in size, with the additional proviso that the total 
discharge of dust from any group of boilers under the same ownership 
and within a given area of so many acres shall not exceed, shall we say, 
1,000 Ibs. /hr. 


It is believed that design engineers would welcome guidance on 
these lines—this class of industry has always been willing to co-operate 
on reduction in atmospheric pollution but has wanted clear and prac- 
ticable instructions which are fair to large and small units and fair to 
the population in the surrounding area. 

(ii) Small Boiler Plants, e.g., those using Shell Boilers. 


The small boiler plant in heavily industrialized areas such as 
Lancashire and the West Riding of Yorkshire is, after the domestic house, 
one of the worst sinners in polluting the atmosphere, particularly in the 
North and Midlands. The smoke is readily seen because high chimneys 
are used to provide the necessary natural draught. Probably 20% of 
the coal in the country is burnt under such conditions. | 

The hand fired boiler is the cause of most of the trouble—firemen 
can and should be trained, but much of the training is wasted because 
there is no automatic recorder to tell the fireman and his management 
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when black or dark coloured smoke is emitted and for how long ; the 
temptation to bad firing by the lazy or very busy man therefore remains. 
There should be practical training accompanied by tthe bare essentials of 
theoretical training for the “ hand-fireman” and employers and trade 
unions should be encouraged to work out an improved rate for men who 
pass courses approved by the Ministry of Fuel on hand-firing, with a 
points bonus for those who keep their chimney discharge below any 
limits set by the Smoke Control Inspectorate. 

As regards further regulation, the first step should be to ensure that 
all new plants installed after a given date ate reasonably smokeless except 
under condition of gross maloperation. No firing equipment can be 
completely fool-proof but just as the Motor Trade was compelled to fit 
both four wheel brakes and traffic indicators on all new vehicles after 
specified dates, so improved devices can be made compulsory in the 
“steam raising industry.” Also clearer guidance should be given to 
Industry on the best practicable apparatus which can be installed to 
consume smoke as a clarification of the Public Health Act of 1936 which 
has never been worked properly for lack of definitions. Here are 
suggestions for first steps :— 


(1) That after a suitable period of notice, all new boilers firing fuel 
of over 30% volatiles!? (224 Cf. 13) and of rated capacity over 
6,000 lbs./hour, should preferably have automatic smokeless 
stokers or otherwise be compulsorily fitted with a suitable device 
(see later) for smokeless combustion of a design which has been 
approved by the Smoke Control Inspectorate. This regulation 
should also apply to old boilers removed into any new position. 

(2) That after a further period of notice, regulation (i) should be 
extended to all boilers of capacity over 3,000 lbs./hr. steam and 
to all boilers burning fuel of over 20% volatiles. 

(3) That, after a still further period, regulations (1) and (2) should 
apply to any existing boilers less than 25 years old. (It would 
not be economic to alter older boilers). 

(4) Any battery of five small boilers should come under the regula- 
tions for the next largest boilers. 

(5) That, after a further specified period and subject to the 
development of suitable devices, all existing hand fired industrial 
boilers, of whatever size, are equipped with suitable additions 
(of a design approved by the Smoke Control Inspectorate) to 
render them more smokeless. 


The effect of these regulations would be to increase thermal efhi- 
‘ciencies and they would therefore be economically sound ; they would at 
the same time make a large visible improvement to the skies of industrial 
Britain though they would not reduce general dirt as much as would 
smokeless houses. The time periods fixed should not be too short for 
the manufacturers of equipment and for the further development of 
subsidiary smoke prevention devices; then those manufacturers who 
make only hand firing equipment without adequate smokeless devices 
will deserve to lose business for not keeping abreast of modern develop- 
ments. Equipment must, as already said, be suitable for the classes of 
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coal available—during the war years Fuel Supply Officers have been 
known to allocate competely unsuitable coals even to stoker fired installa- 
tions (e.g. fine coals to sprinkler grates designed for washed singles) and 
smoke and grit emission have been inevitable to the annoyance of. the 
inhabitants and to the unnecessary worry of the factory management who 
had no control over the matter. 


As regards the suitable device mentioned in (1), during the war the 
Fuel Research Station developed a modified firing door with automatic 
secondary air inlet for the prevention of black smoke from the boilers of 
coal fired ships. This has been claimed to be a great success and to be 
equally applicable to land boilers such as hand-fired Lancashire boilers 
It is regrettable that the Government did not publicize the device 
immediately the war ended in August 1945!4 and have it fitted as an 
example on at least one boiler in every large industrial town. Publicity 
by means of working examples is worth far more than paper propaganda, 
which in any case often fails to reach the people for whom it is written. 

The small colliery boiler plant is usually responsible for an almost 
continuous banner of nearly black smoke. Oftten little is done about it 
because the colliery is in relatively open country and its smoke may in 
fact do most of its damage in the area of a different Local Authority. 
The excuse of the colliery is usually that it burns poor quality coal; such 
as middlings or washery slurry. Means for reasonably smokeless com- 
bustion of these classes of dirty and wet coal are fast improving, e.g. use 
of pulverized fuel firing (which is adaptable to all classes of dry coal) 
preceded by coal driers, if necessary, and followed by adequate dust 
catchers as discussed previously. Washery slurry would remain a difficult 
problem and sympathetic consideration and relaxation by Smoke Control 
Officers might be given for a time to plants which are burning this fuel, 
but the argument that smokeless combustion of any unsaleable colliery 
coal requires more expensive equipment must not be allowed to carry | 
any weight as the fuel is correspondingly cheaper. + 

We may conclude this section by remarking that many new factories 
installed by or on Government account during the war, including all the 
Ordnance Factories (where entry of grit or soot into explosives could 
have dangerous results), were equipped with boilers, many of them 
small, which were so smokeless in operation that it was difhcult to see 
from a few hundred yards distance whether the chimneys were dis- 
charging any flue gas. There can, therefore, be no arguments that small 
boilers cannot be made smokeless by installation of appropriate automatic 
stokers. 


(iii) Railways. 


The Railway Companies are already well aware! of the smoke 
nuisance from large marshalling yards and big engine sheds where 
numerous locomotives raise steam. The latter nuisance can be reduced 
by training of firemen coupled with suitable disciplinary measures for 
persistent offenders—difhcult to enforce in these days of labour shortage, 
and at night. 


The marshalling yard nuisance will probably soon be solved by the 
diesel or diesel-electric locomotive, which is in any case more economic 
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Regional Smoke Control Officers would undoubtedly be able to bring more 
effective pressure to bear on offending railway yards than can be done 
at present by Local Authority officials. 

(iv) Oil Burning Equipment. 

A badly run oil fired boiler can produce a fouler sticky smoke particle 
than any coal fired boiler and yet the means for burning oil smokelessly 
are perfectly well known. Usually the smoke is produced for long 
periods because the boiler operator cannot see his chimney, often the 
spel aFiOn is relatively small and is in the heart of a city, such as in an 
note. 

The installation of smoke density recorders and alarms should be 
made compulsory. Thereafter heavy penalties for this nuisance should 
be rigorously enforced. In normal times those who can afford to burn 
oil can afford to take the necessary measures to prevent smoke from its 
combustion ; in the immediate future, large scale industry is being faced 
with having to install oil burning equipment owing to the shortage of 
coal. It is necessary that the Government should let it be known at once 
that slovenly installations which produce oily and sooty smoke will not 
be permitted to operate. It should be useless for the technically incom- 
petent managements to say that they cannot help making a little smoke— 
the experience with thousands of oil burning installations in the U.S.A. 
proves that it can be helped as does the experience of the Navy and 
Merchant Navy. : 


(v) Gas Works and Coke Ovens. 

Little need be said here since plants in guud repair are relatively 
smokeless though old coke ovens are aften smoky due to leaky oven walls 
and oven doors. The Smoke Control Officers proposed would ‘have just 
that engineering knowledge necessary to make sure that managements 
were really maintaining their plants in as good condition as possible. 

As regards new plants, a recent improvement is the provision in 
modern coke oven batteries of two draw-off mains, which has the effect 
of reducing the smoke evolved when the ovens are charged with fresh 
coal. Smoke Control Officers should be able to report on all experimental 
work leading to improvements such as this and thereafter the installation 
of well tried arrangements could be made mandatory. 


(vi) Iron and Steel Works including Engineering Works. 


The main problem is that of the small works. Certain operations 
requiring a reducing atmosphere will always remain really dirty as long 
as they are performed with coal. The plant fired with hot coal producer 
gas made from high volatile coals will also give out very dirty smoke when 
the flues are cleaned by burning out the tar. The problem will remain 
until better methods of gasification of coal for this purpose are developed. 
In large works improvements have been made but in small works progress 
has been far too slow during the past twenty years and more intensive 
research on the subject is obviously required on the part of the manufac- 
turers of steel furnace stokers and producers—otherwise they will find 
their business will go through the changeover to coke oven grid gas or to 
entirely new methods of gas production. A review of the problems is 
given in Reference 16. 


bil: 


The contribution of these industries to the total atmospheric impurity 
in the country is, except in a few districts, relatively small. Con- 
sequently it is better to leave the cleaning up of the industry to a date 
when more readily practicable means of abating its smoke nuisance have 
been evolved. Smoke Control Officers should be empowered to press 
for better methods, however, as they are fully developed. 

A. few blast furnace plants do, however, merit attention, namely those 
which burn or discharge blast furnace gas without removing the dust 
efficiently. Since the means of cleansing are known and the tonnage 
of dust is ‘high, there is no reason why these plants should not be made 
to conform to the rules already suggested for the dust discharge from 
Power Stations and other large boiler plants and come under the juris- 
diction of the Smoke Control Inspectorate. 


(vii) Clay Industries, in particular the Potteries. 


It would appear that, with the present state of technical development, 
some heavy smoke is bound to be discharged when firing many classes 
of clay, and it is useless to propose regulations forbiding the emission 
of smoke. The reasons for this perhaps pessimistic attitude lie partly 
in the fundamental chemistry and physics of the process. During the 
first period of firing, “the water smoking period,” moisture must be 
evaporated off very slowly for many days to avoid cracking of the ware 
and the temperature in the kiln must be kept below 200-250°C. Even 
after this stage is completed, the temperature may still only be raised 
slowly to 600°C. during which time the chemically, combined water is 
removed from the clay and some changes occur in the crystalline state 
of the constituents of some yuods, especially silica goods. Thereafter, 
in the “ Vitrification Stage” the temperature is raised more rapidly and 
up 'to 1,100°C. or even 1,400°C. for certain goods. But in this last stage, 
oxidising and hence smokeless conditions are not always permissible, and 
a strongly reducing atmosphere is required, e.g. in the finishing of biue 
bricks. 

The intermittent kiln is a far greater smoke offender than the con- 
tinuous kiln, and, in fact, the large tunnel kiln in which the goods pass 
through the kiln in trucks can be made practically smokeless in operation. 
Unfortunately this type of kiln is not suitable for a great many manufac- 
tures. Again, intermittent kilns can be fired smokelessly by producer gas 
or by coke in some of the stages of the operation, but the changeover to 
final firing by coal would not be a very practicable operation. It must 
always be remembered that, like the steel industry, this is a highly tech- 
nical industry where the quality of the finished article is of the utmost 
importance and where conditions of firing for one product may be 
entirely different-from those of another—fired in the same kiln. We 
shall also have to accept the fact that the Pottery Industry is situated 
in a soft coalfield where the coal thas a high volatile content—a quality 
which is stated to be necessary for certain operations. An excellent 
summary of the problems is given in Reference 17. _ 

Although the industry realizes the smoke nuisance it creates, it is 
doubtful if sufficient effort and money are being spent on large scale 
research and development of new types of kiln and grates for smokeless 
firing. 
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(viii) Cement Industry. 

The Cement Industry was for many years the subject of complaint on 
account of dust nuisance from its chimneys. The dust discharge is 
somewhat similar to that from powdered fuel fired boilers. In 1906, the 
industry was placed under the Alkali Works, etc. Regulation Act and 
its smoke and dust problems therefore come under the Alkali Inspectorate. 
There is no need to say more than that the most modern dedusting plants 
installed by this industry have a high standard of efficiency and that 
there is evidence that the Chief Alkali Inspector and the Industry are 
always on the look-out for improved and cheaper apparatus to install on 
new or modernized plants. 


(ix) Lime-Burning Kilns. 
As in the Pottery Industry, it is essential to appreciate :— 


(1) That the physical chemistry is extremely complicated. Lime 
is an essential in a great variety of the basic industries where 
the processes call for many grades, all of high chemical purity 
but having different physical characteristics. | 

(2) That the quality of the resultant product is, inter alia, a 
function of kiln temperatures, “ burning” time, and quality of 
fuel. 

Temperatures which are hhigher than the optimum are 
undesirable because, apart from the narrow margin between 
existing lime kiln temperatures and the critical temperature of 
existing refractories, such temperatures produce lime of a quality 
which is unsuitable for many markets, and, moreover, accen- 
tuates those differences in degree of burning associated with 
variation in the size of stone fed to the kiln. 


(3) That the chemical change in a lime kiln takes place in an 
atmosphere containing a high percentage of carbon dioxide 
resulting from the disassociation of the limestone. 

It will be clear, therefore, that the problem of smoke emission in 
lime burning is not merely a question of producing the most efficient 
combustion regardless of furnace temperature. 

Material reductions in fuel consumption have been made in recent 
years in some of the more modern installations, and further advances in 
technique should undoubtedly result from present and future research 
work and the incorporation of the results in new plant. Nevertheless, 
even when a process have been evolved which satisfies all the exacting 
requirements as regards quality and dependability and simplicity of 
operation, there still remains the major question of extensive modification 
to, or replacement of, plant on existing sites. 


(x) Future Research and Development. ? 

As will be seen in the preceding sections, there are some industries 
where a substantial reduction in atmospheric pollution could be obtained 
by installation of equipment to give not more than a maximum specified 
discharge of smoke and dust measured in a prescribed manner!®. But 
there are other industries where smokeless methods of operation using 
coal have not been devised and where alternative fuels either do not give 
the required quality of product or are grossly uneconomic. 


59 


Research on reduction of smoke from such processes is steadliy pro- 
ceeding all over the world but there is the weakness that the full scale 
development and testing of the ideas arising from research lag far behind. 
The reason is that this type of development is not only far more expensive 
than small scale research but that it cannot be done in the premises of 
Research Associations or in most industrial research laboratories. A 
remedy might be found if the Government would co-opt small but strong 
working committees from the industries concerned with the responsibility 
of designing and building prototype full scale smokeless furnaces in works 
selected by the industry. The capital cost of these furnaces should be a 
charge on development, an agreed rent being paid by the firm on whose 
premises the furnace is built based on the capital cost of the alternative 
current design and rent being paid only when the furnace is producing 
material to correct specification and at design output. This type of 
development research might take ten years and would be expensive ; it 
is suggested that the money required for the ten years should be obtained 
in equal proportions from ‘the Government and from the industry (e.g. 
by a levy in proportion to the quantity of soft coal used in non-approved 
equipment). 

These committees should tackle the problems in the order of greatest 
volume of black smoke, and they should aim, as a first step, at reducing 
black to light brown smoke rather than colourless. From the results 
obtained, the Smoke Control Inspectorate and the industry in question 
should be able to draw up a list of approved equipment exempt from the 
levy and possibly a black list which should not be installed in any new 
works or extensions. In time, therefore, the atmosphere of these 
industrial districts will be improved. As it is to be expected that the 
smokeless equipment would give a higher overall thermalk efficiency, there 
will also arise an economic incentive to replace old units by units less 
smoky in operation. 

Discussions and Conclusions. 

It will be observed in the foregoing sections (a) to (f) that an 
endeavour has been made to outline a set of regulations to which indus- 
trial engineers could operate without much extra expense. The proposals 
made are those of an industrialist and not of a lawyer ; no claim is made 
that they are water-tight nor all-embracing but it is believed that regula- 
tions phrased on these lines are easier to operate and easier to amend 
to give better results as technical discoveries and improvements come 
forward. 

The author thas not only rejected the proposals of the National 
Smoke Abatement Society to strengthen the hands of the Local 
Authorities through the medium of new byelaws : he has also suggested 
in effect that part of the Public Health Act should be re-written and 
then administered for the Ministry of Health by the Ministry of Fuel 
and Power on whose staff expert combustion engineers and other suitable 
technicians are already to be found. The weakness of the 1936 and 
previous Acts!8 is that there is no definition of “black smoke,” no 
definition of the qualifications of an officer of a Local Authority 
authorised to decide when smoke is a nuisance and no body of technicians 
to tell offenders that there are better constructions of furnaces to consume 
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smoke or better types of dust arrestors which constitute “ best practicable 
means.’’ It is not suggested that these matters should never be brought for 
decision to the Courts but it is felt that much injustice is done to the 
inhabitants in some areas because of absence of precise standards. There 
is also no intention to imply that the Ministry of Health should not 
concern itself any more with smoke nuisances—it should be at liberty to 
ask for remedial action by the Ministry of Fuel and its Officers. 


No mention has been made of the millions of householders engaged 
in stoking their little fires; yet according to the Leicester Survey® half 
the smoke in Great Britain is estimated to be of domestic origin. It is 
to be hoped that ‘Simon’s Report on “ Domestic Fuel Policy !9 will be 
implemented by the Ministry of Fuel and Power : this Report makes sug- 
gestions for the prohibition of manufacture and sale of appliances falling 
below approved standards and in this and other ways recommends some- 
what similar proposals to those laid before you in this paper. 


In conclusion the author would like to pay a tribute to the National 
Smoke Abatement Society which thas now seen 47 years of honourable 
and successful service. It has played an important part in educating 
the public and has done valuable propaganda work. In this role it will 
continue to have the good-will and friendly support of Industry and it 
will be to their mutual advantage to study together how their common 
aims can best be achieved. 
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DISCUSSION 


H. G. Clinch (West Ham) said that 
he was pleased that the economical 
aspect of smoke abatement had been 
so strongly stressed in the papers. It 
had been his experience that usually 
the boiler house involved more expen- 
diture than anywhere else in the fac- 
tory, yet even to-day it was the one 
place where no balance sheet was 
called for, at any rate. so far as the 
smaller installations were concerned. 
When results were required they were 
usually on the wrong basis. The 
owners merely wanted to know the 
evaporation of how many pounds of 
water per pound of coal, whereas, of 
course, they should ask how many 
pounds of water per pound of money 
expenditure—which was a_ different 
matter altogether and was the true 
test of efficient working. He wished 
to correct his friend. Mr. Humphrey, 
when he implied that friendly co- 
operation with industry and _ the 
reliance of industry for friendly ad- 
vice, and the safeguarding of trade 
secrets could only be achieved by an 
officer appointed by a Government 
Department. Mr. Clinch said that this 
was nonsense. He had, in his ex- 
perience, achieved just that state of 
affairs when he was engaged in the 
West Riding of Yorkshire, and owing 
to the economies in working achieved, 
industrialists were very pleased indeed 
fomsees him siateatheir cworks; =. He 
challenged Mr. Humphrey to quote a 
single case in the whole of the history 
of Local Government in this country 
where trade secrets had been divulged 
bv a Local Government Officer. He 
said such a thing was never discussed 
because it was unheard of. Mr. Clinch 
emphasized that the Munistry of Fuel 
had their proper place in the scheme 
of things. They could collate informa- 
tion from the Research Departments 
of all the various industries, but 
having done so, should then be 
approachable by the officers of local 
authorities, and stop this “taboo” 
whereby officers must not communicate 
with a Government Department ex- 
cept by resolution of his Authority 
and through the Town Clerk. He 
said that quite frankly he had studied 
combustion and the working of steam 
boilers all his life and did not know 
the subject and he would not boast 
as an authority on all branches of 
combustion engineering, nor, if he 
had any sense at all would the man 
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at the Ministry of Fuel. Nevertheless, 
a team of men could between them be 
able to assist. 


Dr. R. Lessing (Member) said that 
Mr. ‘Humphrey with his — usual 
thoroughness had given a correct and 
succinct account of the industrial 
smoke problem. Mr. Humphrey 
would forgive him if he could not 
agree with his plea for a National 
Smoke Inspectorate. He yielded to 
none in his admiration of the work 
done by the Alkali Inspector’s Depart: 
ment. It might well serve as a model 
of beneficent Government control, but 
here the analogy ended, for it dealt 
with a limited section of industry and, 
being staffed by a few dozen experts, 
could be controlled with an efficiency 
which could not possibly be achieved 
with a staff running into hundreds or 
even thousands. By all means let 
common standards be worked out. but 
keep local control on what was a local 
nuisance. Regarding standards, he 
felt compelled to defend B.S.893. It 
might appear complicated, but dealing 
with a complex problem, this could 
not be avoided. The Committee res- 
ponsible for its production. had 
resumed its work, and was actively 
engaged on its revision in the light of 
the experience gained, and of present 
and future requirements. Dr. Lessing's 
main point in dealing with Mr. 
Humphrey’s paper was to reiterate 
his conviction that the smoke problem 
could only be solved by tackling it at 
the source. In his paper read at the 
Bristol Conference, 1935, he had 
traced the sources of. atmospheric 
pollution. Smoke of the old type, 
consisting of tarry smuts, formed a 
negligible part of the present-day 
emission from factory chimneys. The 
visible matter in it consisted of ash 
dust and small coke particles, the bulk 
of which was derived from fine dust 
in coal. This was lifted from the fire- 
bed and carried to the flues and chim- 
ney. coked but largely uncombusted. 
of the 10 million tons of this dust 
(passing a 60 B.S. mesh screen) con- 
tained in the annual coal production, 
something of the order of ‘one million 
tons appeared as visible chimney 
emission. Take out this dust at the 
colliery, use it in pulverized fuel fur- 
naces, and the major problem which 
confronted them to-day was solved. 


The Society should attack the prob- 
lem at that end, and press for the 
elimination from the coal supplied, of 
the root cause of the evil. He was 
sure Mr. Humphrey, an old coal 
cleaning colleague of his, would agree 
with this proposition, in preference to 
“passing the buck” to a neighbour- 
ing area by building high chimneys or 
creating smokeless zones. Pending the 
time needed to put this proposal for 
prevention into effect, it would be for 
the authorities to insist on the best 
practicable means of a curative nature 
to be used, by way of the installation 
of grit arresting plant and competent 
boiler management, to eliminate the 
offending matter which should never 
have reached the firegrate. That this 
could be done with 100 per cent. 
eficiency was shown bv the examples 
of Fulham and _ Battersea power 
stations. Moreover, these plants 
accomplished the solution of sulphur 


acids. Whilst smoke, grit and dust 
must be definitely regarded as an 
abominable nuisance, the sulphur 


acids. though invisible, were the in- 
sidious enemy which caused the real 
damage usually ascribed to smoke. 


James Law (Sheffield, Rotherham 
and District Commitee) said he was 
supporting the proposals for new in- 
dustrial legislation. In 1945, an Instal- 
lations Sub-Committee of the Society’s 
Council was formed and the result of 
their ‘deliberations was the draft regu- 
lations they were now considering. 
Mr. Duguid’s paper was a _ concise 
masterly effort, summing up what has 
been aimed at—correct design, ade- 
quate maintenance, and proper mani- 
pulation. He stated that the proposals 
were far-reaching and drastic, but they 
were practical and there was nothing 
contained in them that went beyond 
the bounds of technical possibility. 

Mr. Farquharson had some doubt 
with regard to the provisions coming 
within the purview of Section No. 104 
of the Public Health Act. If the emis- 
sion of smoke from new buildings was 
to be controlled, the only way of doing 
it was in the manner specified— 
design, maintenance, and manipulation. 
Mr. Farquharson then openly dis- 
agreed with the licensing of furnace- 
men and firemen to operate these 
registered installations, yet he must 
know as well as all Inspectors that the 
best designed and maintained combus- 
tion plant in the world could be as 
bad as any other if handled with lack 
of care, or lack of understanding. Mr. 
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Farquharson thought that the suspend- 
ing of a licence was going to prove a 
hardship. yet as a certified engineer 
who had control of hundreds of fire- 
men, he must appreciate that from a 
point of view of sobriety alone, apart 
from working ability, that method of 
registration would eliminate certain 
undesirables. His point regarding the 
lack of provision for “ trainees”’ was 
one that may need a “time factor” 
adding. The licensing of men could 
be made to operate twelve months 
after the operation of the byelaws, to 
enable men to take their training and 
certificates. As an alternative licences 
could be granted to all men making 
application, who could show that they 
had had some experience with the 
plant being operated. The licence was 
overative for three years and _ that 
should be a good probationary period. 

Mr. Bowles’s only objection appeared 
to be that the stoker’s job should be 
graded with an attractive rate of pay. 
Did he not realize that this was the 
Fireman's Charter.” and gave the 
men an opportunitv they have never 
had before of demanding better rates 
of pay and better conditions? It 
would definitely grade firemen and 
furnacemen as “craftsmen.” And lastly, 
he wanted to say something about 
the industrialist’s point of view. It was 
one of the most remarkable papers he 
had had the privilege of reading, but 
as a practicable workable solution to 
smoke nuisance, it showed a lack of 
understanding of existing conditions 
in industrial areas, that was almost 
unbelievable. Mr. Humphrey stated 
that “industry has been the chief con- 
tributor to the solution of the smoke 
abatement problem.” he would reply 
by stating that industry always had 
been and still was the principle con- 
tributor to atmospheric pollution, 
which was not caused by a small and 
backward minority but by some of 
the larsest consumers of fuel in the 
country. He would quote electricity 
undertakings and the concentrated 
emissions of dust and sulphur that 
were continuous. If smoke abatement 
methods could show added efficiency 
the industrialist was interested, but if 
there was no return for the expendi- 
ture, little interest was shown. Mr. 
Humphrey stated that the Public 
Health Act had neither defined “black 
smoke” or the “best practicable 
means” and that no Smoke Inspector | 
could work efficiently with such 
ambiguous phraseology, nor could the 
designer of new plant. He had been 


a combustion engineer and a Smoke 
Inspector for 36 years, and though he 
admitted that the Public Health Act 
was not all that was desirable—the 
men who made the Act had been dead 
many years, he suspected—if it was 
used with tact and common sense, and 
people would co-operate, there was no 
dificulty to overcome. Mr. Humphrey 
then asked that photo-electric cells 
should be fitted to all chimneys. In 
the area which he controlled there 
were about 3.900 chimneys serving 
850 boiler houses and about 4,500 
metallurgical furnaces. Half the 
boilers were not even housed, very few 
of them had any means of measuring 
the amount of water evaporated or the 
fuel used, and flue gas recording was 
non-existent. Metallurgical process 
chimneys in many places were about 
the same, so there was plenty of more 
essential recording necessary before 
they came to precision smoke mea- 
surement. Certain firms in the area 
fitted photo-electric cells prior to the 
war but owing to lack of servicing. 
they had fallen into disrepair and 
disuse. He was in entire agreement 


with Mr. Humphrey regarding the 
appointment of Smoke Control 
Officers. but why should they be 


attached to the Ministrv of Fuel and 
Power? They should be emploved 
bv local authorities who were dealing 
with future planning and development 
and who had a better knowledge of 
local needs and requirements. With- 
out wishing to be personal in any wav. 
Officers working as Regional Engineers 
appeared to have spent most of their 
efforts in coercing people to use low 
grade fuels, irrespective of the tyne 
of furnace. or boiler in use or the 
demands made upon it. There had 
been a serious lack of discrimination 
over this problem, efficiencv, suita- 
bility and smoke emission being com- 
nletelv ignored. He was amazed that 
Mr. Humphrev thought that * smoke- 
less zones” were no real solution to 
the problem, for if such areas were not 
agreed upon in the industrial areas. 
where did smoke abatement com- 
mence ? Whv should industrv be 
opposed to the Prior Approval of 
heating plant? If the tyne selected 
was good. and there were manv 
nroved methods that were of advan- 
tage. thev could be passed on to the 
person installing new plant. One of 
the difficulties in the past had been 
the lack of uniformitv and the lack 
of interchange of ideas and methods. 
In the larger cities a system of prior 
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approval had been in operation for 
some time with mutual advantage to 
all concerned. The height of chimneys 
had always been a vexed’ question and 
would remain so. Large power 
stations very often were the worst 
offenders—a journey from London to 
the North would soon convince any- 
one of that—-where the chimneys of 
almost every electricitv station were 
barely higher than the top of the 
building and certainly not 50 per cent. 
higher. Dealing with gas works and 
coke ovens, Mr. Humphrey stated that 
these were “relatively smokeless.” 
Anyone who had lived in _ close 
proximity to a coke oven plant would 
take strong exception to that state- 
ment. They had eleven coke oven 
plants in their area and it was safe to 
state that they caused more atmos- 
pheric nollution than any other heat- 
ing plant; “ green gas” from the re 
charging and sulphur and dust-laden 
vapour from the quenching towers was 
almost continuous. The Alkali 
Inspectors would not take any action 
about these principle causes of 
nuisance. He. was). afraid: iMr. 
Humphrey was sadly out of date 
about steelworks’ practice. About 
fifty million cubic feet per day of gas 
was used, which represented probablv 
about, 15 per cent. of the total fuel 
demand. They hadn’t any more gas 
nor are they likely to get any and 
other fuels would have to be substi- 
tuted for the purpose. Provided that 
suitable appliances were installed metal- 
lurgical furnaces could all control their 
smoke emission. irrespective of the 
type of fuel used, though gaseous 
fuel was preferable for heat treatment 
and low temperature working. Now 
was the time for cleaning up when 
many of the furnaces in the area were 
about to be renewed after their war- 
work. Some of the larger works had 
shown remarkable results in this 
matter, but there was still an amount 
to be done. He would refer Mr. 
Humphrey to a paper given by Dr. 
Fells at Doncaster last April for the 
Society and the Institute of Fuel. 

Mr. Humphrey, concluding, stated 
that he had rejected the proposals of 
the National Smoke Abatement Society 
and substituted his own. very politely 
suggesting that Local Authorities 
should hand over their duties to the 
Ministry of Fuel and Power for further 
working. Did Mr. Humphrey know 
that the sub-committee that framed 
these byelaws were competent en- 
gineers with years of boiler-house 


practice and practical experience 
behind them ?. Did he also know that 
in their large industrial cities, smoke 
abatement work was carried out by 
qualified engineers —- Birmingham, 
Liverpool, Glasgow, Shefheld and 
Leeds ? The Public Health Act, 1936, 
gave local authorities powers to make 
byelaws respecting new buildings: 
they wanted those byelaws now whilst 
reconstruction was going forward, not 
years hence as Mr. Humphrey sug: 
gested, when they had “ missed the 
boat.” At the moment the Ministry 
of Fuel and Power had enough 
troubles of their own to overcome 
without usurping other people’s work 
about which they had littl or no 
knowledge. 


Dr. A. C.. Monkhouse (Fuel 
Research D.S.LR.) said that Mr. 
Humphrey had referred in his paper 
to the modified firing door developed 
at the Fuel Research Station for the 
elimination of smoke from the boilers 
of coal-fired ships This device was 
developed during the war and fitted to 
over a thousand ships. Its object was 
to prevent ships in convoy giving 
away their position by the smoke trail 
from their funnels. Considerable 
instruction was given in the operation 
of the smoke eliminators by means of 
films, lectures and demonstrations to 
stokers. It had been shown at the 
Fuel Research Station that when smoke 
emission was reduced, there was a 
decrease in fuel consumption. The 
saving in fuel could be as much as 10 
per cent. in extreme cases, where 
black smoke was emitted. Recently 
members of the Fuel Research staff 
had carried out boiler tests at sea 
under ocean-going conditions, and had 
shown by the use of smoke eliminators 
a saving in fuel of 5 per cent. The 
report of this trial was in the hands of 
the printers, and would be obtainable 
through H.M. Stationery Office. The 
loss of heat when smoke was emitted 
was due mainly to the invisible com- 
bustible gases — carbon monoxide, 
hydrogen, and methane. The loss due 
to these gases was three times the loss 
due to the visible smoke. The same 
principle as used in the marine boilers 
had been applied to a hand-fired 
Lancashire boiler, at the Fuel Research 
Station. Many demonstrations had 
been given, and the system was now 
being tried out in boilers in industrial 
use. A paper describing the system 
would appear in the next issue of the 
“Fuel Economy Review.” 
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Councillor Mrs. A. E. Prendergast 
(Dagenham) spoke on the subject not 
only as Chairman of the Health 
Services Committee of the Dagenham 
Borough Council, but as the wife of 
a stoker. There was no doubt that 
the need for considerable improvement 
in the working conditions and wages 
of these men was urgent and long 
overdue. Their work was skilled and 
should be paid for .as such; they 
would then attract the right type of 
man to the job. Training was essen- 
tial—but was this to be done in the 
man’s own time? Surely the only 
reasonable method in these days was 
for the employer to grant facilities for 
training during working hours. As 
for the licensing of stokers, she was 
confident the men themselves would 
very strongly oppose such a measure 
and would support their objection. 
That method would certainly restrict 
the liberty of the individual and tend 
to the regimentation of a certain sec- 
tion of workers. Register the plant 


by all means and thus ensure that the 


installation was suitable in all respects, 
and ensure that the human element 
was suitable by proper training, im- 
proved working conditions and rates 
of pay. 


Councillor E. A. Smewin, J.P. 
(Oxford) said that he did not think 
that our proposals would go far 
enough as he wanted something done 
to deal with the present nuisance of 
industrial chimneys He stated that 
when they called in an expert regard- 
ing the nuisance from their Municipal 
Electricity Works, which was situated 
in the midst of a densely populated 
area, they were told that a chimney 
350 feet high was needed but that the 
Electricity Commissioners would not 
allow it to be built. Since last April 
they had been sent by the Ministry 
of Fuel and Power 29 different grades 
of coal, including several lots of out- 
crop coals, and that as a result the 
stokers did not know how to fire the 
furnaces to prevent the emission of 
smoke. 


Councillor J. Duffus (Bexley) com- 
mented upon the name of the Society, 
suggesting “ Anti-Atmospheric Pollu- 
tion Society ” because there were many 
atmospheric problems which could be 
tackled which, at the moment were 
not covered by their present name and 
constitution. He then quoted the need 
for new industrial legislation to pre- 
vent cement kiln grit, plaster board 


dust and asbestos dust being dis- 
seminated over industrial and other 
areas. 


G. W. Farquharson, replying to the 
discussion, said that as most criticism 
appeared to be directed towards his 
statement concerning the licensing of 
the person who fire or operated the 
boiler or furnace, registered under 
paragraph 11 of the New Proposals, he 
again said that he was convinced that 
such a form of licensing would not be 
helpful to the cause of smoke abate- 
ment. One could not draw the same 
analogy between a registered plumber 
or a certified engineer or doctor. As 
he read these proposals, and one must 
include paragraphs 11, 12 and 13, the 


fireman. or furnace man could only be | 


licensed for the type on which he had 


experience ; therefore it restricted his-: 


mode of livelihood. For example, how 


could one licence a, furnace man on a° 


brick kiln to include hand firing on a 
Finally, although © 


water tube boiler?” 


examples, such as licensing : of 


slaughtermen. and: milk premises, etc., 


had been quoted, he believed it could 
only be accomplished by. an Act of 
Parliament and not by any byelaws. 


Mr. H. A. Humphrey, :replying to 
the discussion, regretted that there had 
been no technical discussion of his 
paper. No facts, figures or arguments 
contained in the paper had been 
challenged and therefore no technical 
reply was ‘required. AY oe many 


speakers contended that the adminis- 
tration of any future legislation on 
smoke abatement should be adminis- 
tered by local authorities. This was 
natural since all local authorities 
throughout the country were invited 
to be represented at the Conference, 
but no speaker developed any logical 
argument to support this view. Dr. 
Lessing ‘was in favour of administration 
by local authorities but he held the 
view that it was proper for such 
authorities to call upon independent 
consulting engineers to advise them 
on the matters concerned, so that local 
smoke inspectors were relieved of 
their responsibility for technical de- 
cisions. The author believed that this 
view would not be upheld by many 
local authorities nor did he think: it 
would tend to uniformity of technical 
standards even for the same industries 
in adjacent areas. The author hoped 


“by his paper to: provoke a discussion 


on the technical and practical pro- 


- posals he had presented. Instead there 
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~*efiicient scheme must be 
legislation. which provided | standards, 


“high 


~ was a simple disagreement with his 


conclusion that the only practical and 
based on 


tests, and approval of appliances at a 
level, and administered cen- 
trally under the Ministry of Fuel and 
Power. A simple denial of this did 
not carry the matter any further so 
that the only result of the Conference 
was to establish the fact that there 
was a decided difference of opinion. 
The merits of the different proposals 


had therefore still to be elucidated. 


THIRD SESSION 


Saturday Morning, 26th October, at 9.30 a.m. 


Chairman: Alderman J. Talbot Nanson 
(Chairman, Publicity Committee, Brighton) 


WHAT OF THE FUTURE ? 


By CHARLES GANDY. 


War on smoke has to-day reached a stage which may be compared 
with that in the recent waz just before the opening of the Second Front. 
“I doubt,” said Mr. Clough Williams-Ellis at our 1943 Conference, 
“whether there is any reform so generally recognized as necessary and 
that would yield such immense and immediate improvement in return for 
a short, sharp and determined Blitz, as that against our centuries-old 
oppressor, Smoke.” Till very recently such a Blitz was almost incon- 
ceivable. The Central Government seemed content with a “ phoney ” 
war. Local Health Authorities, keenest for the attack, fought with one 
hand tied, their only weapons those from the Public Health Act, 1875, 
powerless against the massed output of smoke from tens of thousands 
of offices and commercial buildings and over 12 million homes. Such 
smoke has even in recent years, enormously extended the territory it 
holds in unchallenged occupation. We are about to open our attack on 
this occupied territory. Let us therefore examine the positions we have 
so far reached, and from which our further campaign must move forward. 


Where We Stand. 


In the first place, there is now no city or town of consequence in the 
the country whose Health Authorities do not. regard the elimination of 
smoke as essential to public health. The responsible words of Dr. 
Veitch Clark (late M.O.H. Manchester), “ The abolition of smoke from 
our midst would do as much for the improvement of public an individual 
health in our industrial centres as any other single action open to this 
country "—and of Dr. Johnstone Jervis (M.O.H. Leeds), * In permitting 
the pollution of the air we are doing a disservice to our own generation, 
and inflicting a handicap on future generations,” are echoed with ever- 
increasing emphasis by every Medical Officer of Health throughout the 
land. At this Conference in Brighton, Medical Officers, Chairmen and 
members of Health Committees, health inspectors from all our great 
centres of population, have united in their hundreds to demand that the 
fight should move forward. Behind them are the millions of ordinary 
citizens who have learnt to believe that victory is in sight, and that the 
dirt and drudgery associated with life in cities will soon be a memory 
of the past. More and more the newspapers of the country are giving 
voice to this same hope—and in the many important journals concerned 
with municipal and technical progress increasing space is found for a 
matter freely recognised as of topical and essential importance. The 
country is ready for the great attack to begin in earnest. Where then 
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are the preparations for it? Where the central organization and driving 
force which should be behind it all? ‘At present, it is not as one might 
have hoped the Government, but the National Smoke Abatement Society 
alone which is the connecting centre for this nation-wide resolve to have 
done with a nation-wide evil. The Society's powers are limiited—it can 
help to instruct and educate public opinton—it can encourage action by 
its local authority members under their existing powers, and advance 
_ suggestions for enlarging those powers. It is the Authorities themselves 
who are the front line of the battle. Parliament alone can provide the 
new powers they need and the responsibility for the direction of opera- 
tions lies and must increasingly lie with the Central Government. 


Challenge and Opportunity. 

The reasons which, apart from the educational work which has been 
carried on, have made the present time of challenge and opportunity are 
well known, ,and may be summarised :— 

(1) It has become apparent that an optimum use of our fuel 
resources is essential in the public interest, and the whole fuel industry 
is coming under public control for that purpose. 

(2) Technical advances in respect both of fuel burning installations 
and appliances and of the production of smokeless fuels are such that a 
rapid change to smokeless methods in factory and home has become 
generally possible with advantages for all concerned, in efficiency, 
economy and comfort. 

(3) Millions of our younger people returning from war service to 
homes and places of work darkened and degraded by smoke demand, 
rightly, something better. 

(4) There are thousands of acres of war damaged areas in which 
it should be criminal to erect any but smokeless buildings. 

(5) Most larger local authorities have prepared or are preparing 
plans for the whole of their areas. Such planning is impossible without 
taking into account the extent to which the concentration and drift of 
smoke will be overcome. In fact, most of the plans anticipate complete 
or almost complete smokelessness. 

(6) It is generally realized that the unplanned drift into the country- 
side of those who can afford homes away from the smoke of cities must 
be stopped. 

(7) Methods, for which this Society is largely responsible, have 
been devised for the progressive removal of the causes of smoke and 
the clearing away of its effects. 


The Obstacles. 

The causes which, in spite of the urgency above indicated, ‘hold up 
the advance, are also well-known, and mainly the result of antiquated 
legal and administrative machinery and inadequate staff work, particularly 
at the centre :— 

(1) There is no “ second front "—i.e. against smoke of commercial 
or domestic sources. The work is carried on by local health depart- 
ments even on the old industrial front with inadequate powers, and 
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either little encouragement or sometimes active discouragement from the 
Ministry of Health, which should be the operational Headquarters of the 
campaign.. 


(2) The enemy is allowed to become well entrenched, i.e. 6 the 
instalation of unsuitable appliances, before the authority can move. 


(3) No effective co-ordination of amoke control operations. 
(4) No effective fuel policy. 
(5) No sufficient training of essential personnel. 


(6) No “Ministry of Supply ” to ensure rapid production and 
delivery of up-to-date appliances. 


(7) No ingore SOR service to rouse and maintain public interest 
and effort: : nt aarhs - 


The Reniedies 
- The remedies ‘for these faults have been devised and only 1 wait mae 
necessary legislation and Government action :— 3 


(1) Smokeless Zones. Extension of the powers of local authorities 
enabling them to set up smokeless zones as bridgeheads in the “ second 
front assault—that against non-industrial smoke emission. The smoke- 
less zone clauseof the Manchester Act 1946, a Manchester “ Mulberry ” 
for this second: front; has been launched and towed into position. It 
is now up to the Government to extend similar legislation to all 
authorities... If we really. mean action on both fronts, domestic as well 
as. industrial, the creation of: smokeless zones is not merely the best 
method—it is the only method. It would be impossible to frame any 
legislation immediately and universally applicable to control the smoke 
which now pours from. countless chimney stacks, from offices and com- 
mercial premises, hotels, even from publicly owned municipal buildings, 
as well as from domestic premises spread over hundreds of square miles. 
No police force or inspectorate could deal with such a problem. The 
only plan is to take it piecemeal—progressively—clearing the ground as 
we go—getting one area after another free of the nuisance, until the 
whole process can be speeded up when productive capacity and adequate 
distribution ‘of fuel and appliances are ready to meet up-to-date require- 
ments in all areas... | ‘ 

(2) Prior Approval. Legislation is also needed to give local and 
regional authorities ‘power to secure that all fuel burning installations 
shall be subject to prior approval. I will not enlarge on this subject which 
the Conference has already discussed. ? 


(3) National and Regional Smoke Control. The Government must 
give a definite lead in regard to the setting up everywhere of regional 
smoke authorities with statutory powers and duties. Wéithout super-- 
seding similar functions exercisable by the larger local authorities, these 
might include the employment of an adequate staff of expert fuel con- 
sultants and inspectors, arrangements for prior approval of installations 
including standard domestic appliances, the taking of observations 
throughout the region and relating the same ‘to those in adjoining regions, 
the:collection and. dissemination of -air pollution statistics, progress reports, 
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and information, for the guidance of the Central Government and of 
constituent authorities, for the use of special classes of fuel users, and 
for the general public, and arranging for the training of smoke control 
personnel and the training and certification of stokers. Such regional 
committees should have their own ofhces and permanent officials but 
should be democratically controlled by representatives from the con- 
stituent authorities and work in co-operation with their health and smoke 
control departments. The whole country should be covered by such 
regional control, each of the several main concentrations of industry and 
population in various parts of the country being so far as possible 
included in a separate region. 


(4) National and Regional Fuel Control. There must be what Dr. 
Lessing has called the “rational preparation” of coal for the various 
uses to which it is to be put. At present only about one half the coal 
used is washed. There must be a system of distribution organized in 
its broader lines nationally, but regionally and locally flexible, and ulti- 
mately in the hands of those in close touch with actual requirements. In 
particular the marketing of solid smokeless fuel for domestic use needs 
careful attention. And this regionally based and locally administered 
fuel organisation must be brought to work in co-ordination with the 
regionally based smoke control organization. 


(5) Training of Personnel. This falls into two parts :— 


(a) The proper regional organization of smoke control under 
‘statutory boards will demand the service of many highly trained 
consultants, inspectors and others with expert knowledge both 
of fuels and appliances, able to suggest, recommend and approve 
the best available installation for any particular purpose, and 
indicate the fuel available and best suited for the installation 
when working. Expert supervision is required not only to pre- 
vent unsuitable installations but to ensure that the best use is 
made of existing plant. It is instructive to refer to a survey 
recently carried out in New York. Of 2,200 small power 
plants surveyed, only 8 were found in first class operating con- 
dition, 15 per cent. had minor defects but were well operated, 
while two-thirds of the plants had operational difficulties, with 
incorrect firing heading the list. Only about 25 per cent. of 
combustion control and metering equipment was being operated 
properly. Many instruments were disconnected or couldn’t be 
read. There was lack of co-operation between boiler-room and 
steam-using departments. Manufacturers would be assisted in 
keeping all these faults in check by the co-operation of experts 
from the regional and local smoke control authority working 
with the fuel administration. 


(b) The actual training and certification of stokers and furnace men 
whether for hand fired or mechanically controlled installations. 
for fuel economy and smokeless operation it is essential that 
these services should be performed by skilled workers with pay 
corresponding to their qualifications. : 


Tt 


Technical and scientific courses both for inspectors and operatives, 
with diplomas and certificates for proficiency, must be arranged in 
Technical Colleges or other suitable institutions and combined with prac 
tical experience. 


(6) The Mass Production of Appliances. In spite of the pressing 
need for fuel economy and the urgent importance of providing tenants of 
all new houses with up to date fireplaces which will give pleasing results © 
with smokeless fuel, we hear with dismay that apnliances of obsolete 
pattern are still being produced and supplied to Housing Authorities, on 
the pretext that the completion of houses cannot be delayed until the new 
grates are ready. That this should be the case more than two years after 
the Housing Manual of 1944 had urgently recommended that the new 
types only should be used in all new housing shows an inexcusable lack 
of co-ordination between responsible Government Departments, and 
markes one wonder whether the old type of departmental official, over- 
worked, timid, and nervously apprehensive of disturbing supposed vested 
interests, is not still in the ascendant. A firm declaration of Govern- 

ment policy in this matter coupled with the determination to allocate the 
required materials would have avoided the trouble and it may be hoped 
that it is still not too late for proper action to be taken. 

(7) A Government-sponsored Educational Campaign. It seems strange 
that the Ministry of Health, which has been able to secure the expendi- 
ture of so much public money in publicity campaigns affecting other 
matters, continues almost speechless in a matter which Local Health 
Departments consider so fundamental to the health and well-being of 
the community. The apparatus for an extensive campaign of publicity is 
ready to hand in the knowledge and experience gained through many 
years of research and educational work by the Society, but millions of 
our fellow citizens are still in ignorance not only of the damage caused 
to themselves and others by their own unconscious contribution to the 
smoke nuisance, but also of the steps which they might quite simply take 
to avoid making such a contribution. The smoke polluted condition | 
of the air of our cities is regarded as something natural and from which 
there is no escape but in getting away from them. As anyone who 
moved through the Manchester Art Gallery when the Manchester Plan 
fora completely smokeless city was being shown must have noticed, there 
was a surging undercurrent of enthusiasm which could easily be turned to 
account. If people are shown not only that smokeless cities are possible, 
but that with a slight change in some of our habits they are in fact now 
attainable the degree of public support for the necessary regulations can 
be enormously increased. Again it is for the Government to make a 
plain declaration of policy and to back it up by suitable publicity. 


Signs of Repentance. 


Some may think the picture I have drawn of Government 
indifference to a matter of such far reaching importance too black—or at 
least unfair to those now taking charge of the Departments most con- 
cerned. Fortunately we must admit a recent change for the better. Apart 
from individual pronouncements this was first noticeable in the Housing 
Manual 1944, published jointly by the Ministry of Health and Ministry 
of Works, which after recognizing the present “ widespread demand that 
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the evil of atmospheric pollution shall be resolutely attacked” added that 
“the Government attach particular importance to smoke abatement in 
view of the injury to ‘health and to general amenities caused by atmos- 
pheric pollution” and referred to the extra labour for the housewife as 
“another evil result which must not be overlooked.” This has been 
followed by the Report on Domestic Fuel Policy by the Fuel and Power 
Advisory Council presented in March this year, by far the most important 
document relating to smoke abatement yet published by any Government. 
The Council under the Chairmanship of Sir Ernest Simon gave its 
weighty support to policies urged by us, recommending in particular 
Government action for increasing supplies of smokeless fuels and up-to- 
date domestic heating appliances, and the setting up of smokeless zones 
as a first experiment towards obtaining control of smoke emission from 
all sources. 


Effect of Smoke on Agricultural Productivity. 


There are two further aspects of the smoke evil to which I think 
insufhcient attention has yet been given by the Government or by others 
most concerned. One is the effect of smoke and the smoke cloud: on 
agricultural productivity. The growth of the smoke cloud over our 
coutryside has been so gradual that we easily think of it as a natural 
climatic condition. ‘Besides the damaging effect of falling soot and acid 
extending far outside the smoke producing areas and causing an average 
annual deposit of not less than 10 tons per square mile in rural districts, 
it is now estimated that 2 out of the 3 million tons of smoke pollution 
emitted in solid form is tn so fine a state as not to descend by gravity. 
Carried upwards to the lowest temperature inversion, often near the 
stratosphere at a height of some 33,000 feet, some 40,000 tons of this 
“air flotsam” is usually hovering over the whole country, cutting off 
a high percentage of available light, especially in those climatic conditions 
when maximum light is needed for plant growth. The overall loss in 
agricultural productivity, including that of market gardens and allot- 
ments, has been estimated at as much as between 20 per cent. and 30 
per cent. It is hoped that Agricultural Research Stations will in the 
near future make a closer study of these effects, and that Farmers and 
Allotment Holders’ Associations will give the matter the attention it 
deserves. 


On Social Discontents. 


The other aspect of which I speak is an aspect which one wishes 
could be forced on the attention of the Government. As Sir John 
Martin Harvey wisely put it “ The lack of beauty in the lives of the 
people, so poignantly felt but so inarticulate, the lack of that comeliness 
in their surroundings which has so civilizing an effect upon the character, 
is ignored by Governments, and is largely the cause of social discontents.” 
A sense of “ frustration” is widespread. The average citizen does not 
live in the political atmosphere of Whitehall. He is not cheered, or 
depressed, by balance sheets or blue books. He comes home—if lucky— 
to a house or flat tolerable enough if it and the whole neighbourhood he 
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and his family must live in had not taken on the monotonous dinginess 
of the smoke-sodden town of which it is part. He is depressed by the 
semi-darkness of it—his wife tired by the endless housework of which 
he feels she would have so much less in a better neighbourhood. Perhaps 
it is much the same where ‘he works. Soon his one idea is to get away 
to something better. The impulse to improve one’s environment is 
normal—if frustrated, it is superseded by the restless impulse to get 
away from one’s environment. The former impulse expresses itself in 
work, the latter in the mere desire to make money enough to buy what 
others cannot afford. 


The individual inhabitant can do little to improve the surroundings 
of his home—practically nothing about the atmosphere in which it is 
buried. If “they,” ie. the Government and responsible authorities, do 
nothing, is it surprising that he joins in the demand for a better wage ?— 
if only that the and his family may get away, like everyone else who can 
afford it, into happier surroundings and a fuller life. No amenities are 
more économical to purchase—more worth while—than those purchased 
for the common enjoyment of a whole community—but the most funda- 
mental amenity, which should cost nothing, is freedom to enjoy fresh 
air, clear daylight and clean, healthy surroundings. These should not 
be confined to the outskirts of our towns—they must be brought to the 
centre of them. 


Let the Government give the lead we ask, let the necessary laws 
be passed to enable the Local Authorities to carry their smoke campaign 
to the “second front ’°’—and we shall not stop until we hit the Giant 
Squalor for six and have him and all his sooty Luftwaffe in the bag. We 
shall no longer look with envy at the pictures | of clean and beautiful 
cities abroad. “ Britain Can Make It”. 


Clean the Buildings. 


As the central areas or other parts of cities are progressively cleared 
of smoke emission, is it too much to hope that the old and grimy buildings 
remaining in them should be cleaned outside ? In some cities abroad this 
is regularly enforced by law at intervals of eight or ten years. In that 
way our towns will be pleasanter and more attractive places both for 
their own citizens and for business and other visitors—and the advan- 
tages of smoke prevention will be more apparent. Perhaps in some 
cases—e.g. a Cathedral or other building of special public interest the 
cost or part of the cost of cleaning could be borne by the public. 


The Society. 


Something now about the future of our own Society. The new 
Constitution is working well—and the first Divisional Council—in the 
N.W. Division has been set up. The coming year should see the setting 
up of several more such Divisional Councils—and we hope a very great 
increase in membership, following local activities. There are many more 
local authorities to come in—the advantages of membership are perhaps 
‘most obvious in their case. ‘We must make membership as attractive as 
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possible. to individuals. They are already kept in touch with smoke 
abatement progress through “Smokeless Air’ and other publications. 
We may suggest, now that the paper shortage is less acute, that they 
should be put on the mailing list of manufacturers of smokeless fuels 
and appliances—and possibly receive some preference as customers. 
Could some of our influential members who are in a position to do so, 
gas and electricity undertakings for instance, assist our membership drive 
by displaying the Society’s poster giving membership particulars and 
having available forms of enrolment, and possibly even by allowing 
enrolment of members of the Society to be made at their offices, and the 
names and subscriptions pasesd on to Divisional Treasurers or to 
Chandos House. The Society is resuming and will soon be intensifying 
its propagandist activity—and Divisional organizations can be of the 
utmost value in this—arranging lectures and exhibitions in their areas, 
meetings of our own members in the division and joint meetings with 
other interested societies, encouraging smoke abatement teaching in 
schools, collecting and reporting information concerning local progress 
and complaints of particular smoke nuisances, and enlisting the co-opera- 
tion of the local press. An important matter for divisions is the choice of 
a good secretary who can be relied on to maintain initiative in the Divi- 
sion and provide an office, thus relieving the burden in this respect on 
the General Secretary and central office of the Society. The Division is 
in fact simply the Society itself operating in a particular area. Its mem- 
bers, its funds, are those of the Society. The Society will need shortly 
an annual income of £10,000 if its work is to go on as it should. May 
we not also hope through the Divisional Associations to secure an 
individual membership of not less than 10,000 ? 


DISCUSSION 


The Chairman, Alderman J. Talbot choose the final meeting of the last 


Nanson (Brighton) in opening the Conference to be held in Brighton 
session said : Mr. President, Ladies and during the present. municipal year. 
Gentlemen, I feel I should explain All the more appropriate because, 
why I am privileged to occupy the during the present week there has 
Chair of this meeting for your final been held in the Dome a very im- 
Session. Yesterday morning the portant national Conference, a_ five- 
Mayor of Brighton informed you that and-a-half hours monthly meeting of 
he was opening and welcoming his the seventy-six members of the 
27th and last Conference this munici- Brighton Town Council and speeches 
pal year, which terminates on Novem- in connection with the municipal elec- 
ber 9th. That day a new year com- tions in nineteen wards, and-as a 
mences and the first Conference will result there has been more gas and 
visit: Brightonevon the, 10th. welt has smoke in Brighton during the present 
been my duty and pleasure, on behalf week than in all the preceding forty 
of my Committee, to recommend to three weeks. Some may have con- 
the Council that invitations should be sidered it was of small importance to 
extended to each of those twenty- hold this Conference in a town where 
seven Conferences and when Mr. we know little of nuisance caused by 
Marsh—who has worked so untiringly smoke and where for two days you 
for the success of this Conference have been enjoying the “champagne 
which it must have been as it is the air’ of Brighton. But what of the 
largest you have ever held—invited future? Industry is spreading and 
me to preside at one of the Sessions must spread, extending from the over- 
I thought it appropriate that I should crowded areas in the North and 
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Midlands and eyes are turning toward 
the South Coast. In Brighton we are 
to have industries, mostly of a light 
description, and rightly so; we shall 
welcome them, as I am certain all our 
neighbours will do. Is it not there- 
fore mecessary that each Local 
Authority should in its own interest 
watch carefully that there is no pollu- 
tion from smoke into areas which have 
thus far been exempt? Smoke pre- 
vention is as important as smoke 
abatement. In fact I might distort 
an old adage by saying © Prevention is 
better than abatement.” The build- 
ing of new houses, blocks of flats, etc., 
all call for the same watchful eye. The 
good work done by the Society in the 
past must not be undone by the 
possible transfer of the smoke problem 
from old areas into new ones, and so 
I hope that any of our neighbouring 
Authorities who are not members of 
this Society at the moment—and I am 
informed that few of them are—will 
join and strengthen your ranks in the 
battle still ahead. For these reasons 
surely your visit is justified.’ Re- 
peatedly I have said “you” and 
“yours,” forgetting that for some 
years I have been the representative 
of the Brighton Corporation’ on this 
Society—our Society. 


Yesterday I was interested in the 


discussion concerning the status of 
the stoker and firemen. As a Warden 
of the Worshipful Company of 


Plumbers in the City of London, I 
wondered whether it would not be 
possible to introduce a Registration 
Scheme similar to our own. By this 
means the National Registration of 
Plumbers has a system of apprentice- 
ship, whereby a certificate is awarded 
to the apprentice after he has passed 
his exams.—and is thereby enabled 
to add the initials R.P. after his name, 
proving to his employer that he is 
a man capable to do the job and being 
satished himself that he is capable and 
efficient to carry out the job. In his 
presidential address Sir George Elliston 
spoke of the anxieties of a certain 
gentleman. May I suggest that this 
Society need have no anxiety about its 
future activities with Sir George 
Elliston at its head? 


Dr. C. F. White (City of London) 
in opening the discussion, said that 
he was sure the delegates would wish 
him to express to Mr. Gandy their 
appreciation of his excellent paper, 
which was a very valuable contribution 
to the proceedings of the Conference. 
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Dr. White understood that he was to 
speak of the future plans for smoke 
abatement in the City of London, but 
he wanted to link his remarks with 
observations on points which Mr. 
Gandy had raised in his paper. Mr. 
Gandy appeared to consider that the 
future of smoke abatement depended 
on the creation and extension of 
smokeless zones, but he said: “the 
only plan is to take it piecemeal—pro- 
gressively—clearing the ground as we 
go.” Dr. White was whole-heartedly 
in agreement with this attitude. He 
did not remember who coined the 
phrase “the inevitability of gradual- 
ness,” but he was certain that it was 
applicable to smoke abatement. 

It had been suggested that little had 
happened as the result of the activities 
of the Society during the last 30 years: 
he would only ask what would have 
been the situation to-day if there had 
been no smoke abatement campaign ? 
Some of them were apt to be deceived 
by the mirages created by “hot air” 
and to rush forward only to be dis- 


appointed. They had heard many of 
the difficulties which the campaign 
against smoke, both domestic and 


industrial, had to face at the present 
time, and we could not expect a 
sudden transformation ; indeed he felt 
that though the term “smokeless 
zone’ was snappy and had “caught 
on,” it did not convey the idea of a 
steady extension from’ quite a small 
area to a larger and larger one. He 
preferred the term “non-smoke pro- 
ducing zone.” It would be a long 
time before there was a really smoke- 
less zone in any urban area because, 
even if the area produced no smoke, 
smoke would drift into it, or over it, 
from neighbouring areas, and the term 
smokeless zone might therefore come 
to be ridiculed. The Corporation of 
the City of London had included 
powers to declare smokeless zones in 
their recent Various Powers Bill, but 
in spite of all he could do, the im- 
pression had been created that it was 
the intention to declare the whole of 
the City a “smokeless zone.” As 
there were in the City several railway 
termini, a busy section of the River 
Thames, and a large brewery which 
fortunately had survived the blitz, 
there was strong opposition to the pro- 
posal. The opponents were not satis- 
fied with an assurance that the 
declaration of a smokeless zone would 
begin with a reconstructed blitzed area 
and would only be extended as was 
both reasonable and practicable. In 


view of the fact that it was likely to 
be some years before reconstruction in 
the City got underway, it was felt that 
the smokeless zone clause of the Bill 
could be dropped for the present and 
be taken up later, when there was per- 
haps experience of such _ legislation 
elsewhere. The Corporation had how- 
ever obtained powers to make byelaws 
requiring prior approval of all new 
or extensively altered fuel-burning 
appliances and these powers should at 
least ensure that only smokeless heat- 
generating plants were installed in the 
rebuilt areas of the City. Dr. White 
noted that Mr. Gandy was in favour 
of national and regional Smoke Con- 
trol Authorities and stated that “the 
proper regional organization of smoke 
control under statutory boards would 
demand the service of many highly 
trained consultants, inspectors and 
others with expert knowledge.” Dr. 
White was of the opinion that local 
authorities could manage their own 
smoke abatement problems provided 
they had easy access to expert opinion 
in any difficulty. The local authorities 
could be perfectly efficient general 
practitioners provided they could call 
in’ consultants in difficult cases, 
Probably the Fuel Research Depart- 
ment of the Ministry of Fuel and 
Power could organize a consultant ser- 
vice. In any case he was opposed to 
the idea of a large increase in the 
number of inspectors. This country 
was heading for a state of affairs 
where half the population was inspect- 
ing the other half either directly, or 
indirectly through forms of one sort 
or another. What we needed above 
all was producers of food, of clothing, 
of consumer goods and of things we 
could sell to pay our debts. 

In the matter of district heating, the 
City of London was looking to the 
future. As the audience probably knew, 
about one-third of the City had been 
destroyed and much of the destruction 
was in three concentrated areas where 
all the buildings were down to base- 
ment level. The Corporation, at the 
instigation of Sir George Elliston, had 
resolved that the question of supply- 
ing these areas with hot water for 
central heating and domestic purposes, 
on the District Heating system, was 
worthy of consideration and had en- 
gaged a distinguished consulting 
engineer to prepare a scheme. Dr. 
White had no information as to the 
views > of the’ -consultant): «but. . it 
appeared to him that aggregations of 
commercial buildings such as would in 
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due course be erected in- the devas: 
tated areas were eminently suitable for 
a District Heating Scheme. The re- 
quirements would be more easily 
calculated than in a housing area, and 
the mains would be shorter. He 
thought that the owners of buildings 
would welcome the release of valuable 
space which would otherwise have to 
be devoted to individual central heat- 
ing plants. He understood that a 
heat-electric system was the most 
economical, but they had no electricity 
generating stations in the City. Per- 
haps it might be possible to erect 
stations which were primarily for dis- 
trict heating, but where electricity was 
generated as a by-product and sold 
to the Central Electricity Board. If 
they had district heating stations they 
could control the emission, not only of 
visible smoke, but also of sulphur 
compounds, which were at least as im- 
portant as a menace to health and a 
cause of damage to buildings, etc. 


Professor F. E. Tylecote (Manchester) 
said he first of all wished to congratu- 
late Mr. Gandy on a most excellent 
paper, the points made in which would 
help so much in the struggle before 


them. He then said that before deal- 
ing with the smoke clauses of 
Manchester's new omnibus Act 


(1946) he would like to give one or 
two facts which would be useful to 
members when addressing meetings or 
on similar missionary occasions. He 
referred to the high death rate from 
respiratory diseases, 1 in 6 or even 1 
in 5 in the smoke-laden areas, and to 
the further, fact::thaty 1,),in (5..0f,-all 
* national health” sickness notes were 
“respiratory.” Where death rates 
were high from these causes the 
infantile death rate was also high. In 
1926, the year of the General Strike. 
the bronchitis deaths in Manchester 
fell from 1,279 (1925) to 996, a fall 
Of 22:13%.\+ The® actual;. bronchitis 
death rate for Manchester was in 1925 
1.69 per 1,000; in 71926 16 was 1232 
per 1,000. But they must never forget 
that death or mortality rates were not 
incidence rates, as the sick notes figure 
given above showed. Patients with 
catatrh > bronchitis,“ asthinva~) and 
emphysema often did not seek help 
until the condition was well-established 
and was really worying them. Smoke 
was one of the predisposants to these 
conditions. Carbon particles them- 
selves might do the lung parenchyma 
no harm, but gritty ones (grit was 
included in the definition of ““smoke’’) 


did. It was noticeable in the central 
streets of Manchester in the General 
Strike that one could see distant hills 
which had never before been visible 
from these points. Manchester was 
situated in a sort of saucer or depres- 
sion and it was very dificult for the 
smoke to get out. “It’s a gradely 
city, ba gum ‘it is, but a fair dirty 
"un ”’—and the rain must be sent by 
Providence to help them to clean up 
the dirt. Dealing with the Manchester 
Corporation Act, 1946 and how it was 
hoped to implement the smoke pro- 
visions therein Professor Tylecote 
said the smoke provisions of the Act 
came under three main headings, i.e., 
smokeless zones, prevention of smoke 
from new industrial furnaces, and dis- 
trict heating. These provisions repre- 
sented the first statutory enactments of 
their kind in the country, but it was 
worthy of note that in the Manchester 
Police Act of 1844 there was a clause 
designed to compel furnaces to con- 
sume their own smoke. A central 
smokeless zone was defined. It is for- 
tunate that no railways existed in the 
defined area. If the area was extended 
at all in the future it must contain 
railways ; therefore a primary. neces’ 
sity must be the electrification of all 
railways. The provisions of that part 
of the Act did not apply to smoke 
coming in from railway locomotives; 
power was taken to extend the area 
and to exempt certain premises or to 
defer the operation of any order in the 
case of certain premises and specified 
industrial processes if the Minister was 
satisfied that the inclusion of the said 
premises would obstruct the processes 
named (mining and _ metallurgical). 
The smokeless zone clause was not 
operative until : 

(a) the Corporation had consulted 

the Ministry of Health, and 


(b) The Council had then resolved to 


declare the smokeless zone area, 
after giving 12 months’ notice of 
the specified date and conditions. 


Prevention of Smoke from Indus- 
trial Furnaces. This clause was 
operative from the date of the passing 
of the Act. It made provision for all 
new industrial fuel burning appliances 
and plant within the city to be 
approved by the Corporation bef re 
installation. This was to ensure that 
as far as practicable (and having re- 
gard to cost, local conditions and 
circumstances) all such furnaces, etc., 
were capable of being operated con- 
tinuously without emitting smoke. 
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District Heating. This section gave 
the Corporation the necessary basic 
powers in connection with district 
heating in the Wythenshawe ° area. 
Full details of the scheme were given 
in a special report of the Housing and 
Wythenshawe Estate Special Com- 
mittee and considerable information 
regarding it was also contained in the 
“City of Manchester Plan.” Briefly 
one might say that it was planned to 
provide low pressure hot water and 
heating to 7,945 houses at a cost of 
£1,620.942 charging an ‘average of 
5s. 1d. a week. Two boiler houses 
were proposed, one in each industrial 
zone. The medium for the distribu- 
tion of heat from the boiler plants to 
the dwellings was by means of hot 
water circulated by pumps situate 
(i) in the boiler houses and (ii) in 
a number of sub-stations. The mains 
to the buildings were all placed below 
ground and in suitable conduits and 
ducts. It would not be necessary to 
burn raw fuel in the district concerned 
except at the central sources of heat 
generation. A provision was inserted 
that the Corporation should not create 
or permit a nuisance in connection 
with the district heating undertaking. 
Finally he submitteJ that the enact- 
ments were such as to continue to 
keep Manchester in the forefront of 
the smoke abatement campaign. 


Alderman E. T. Cozens (Bristol) 
said there was one point to which he 
thought it would be helpful to call 
attention. That was that the Govern- 
ment should. give them a lead ; he was 
sure the right line to adopt was that 
the local authorities should demand 
from whatever government was in 
power that the question of smoke 
abatement be taken seriously and an 
Act placed upon the statute. book 
which would make it possible to re- 
move this menace to health and com- 
fort in the shortest time. That would 
only come when the people demanded 
it). ‘Inj: the interval: “they.eas docal 
authorities, within their powers, could 
do quite a lot to pave the way. 
Perhaps it would not be presumptuous 
if he detailed some of the steps they 
had taken in Bristol as their part in 
the campaign. The need for progress 
in connection with this matter was 
foremost in the minds of the Bristol 
Health Authorities before the out- 
break of war. During recent months 
no opportunity had been lost in re- 
opening the subject with a special 
emphasis on the prevention of smoke 


pollution in addition to its abatement. 
Early in 1945 the work of the Bristol 
and District Regional Smoke Abate- 
ment Council was resumed and in 
June of that year a meeting of the full 
Council was addressed by Mr. Arnold 
Marsh, the Society’s Secretary. Interest 
in this matter rapidly developed and 
a meeting of Bristol City Council 
Committee Chairmen and _ principal 
officers was convened to review the 
problem and to set administrative 
machinery into operation whereby the 
utmost possible would be done during 
planning and reconstruction to reduce 
the amount of atmospheric pollution 
to the minimum. 

Many lines of attack were discussed 
at this meeting including the possibility 
of creating a smokeless zone in the 
Central Planning Area, district heating 
schemes, communal power plants for 
the new trading estates, together with 
the installation of smokeless grates and 
other approved apparatus in the new 
houses and buildings to be erected. 
Following a report of this meeting to 
the Health Committee, it was decided 
to send a deputation of three members 
with the Medical Officer of Health 
and Chief Sanitary Inspector to wait 
upon the Planning and Reconstruction 
and Housing Committees in order 
that still more attention should be 
focussed upon this important matter. 
A sympathetic hearing was given the 
deputation by the Planning and Recon- 
struction Committee who gave an 
assurance that the points raised would 
be kept foremost in the minds of the 
Committee and officers responsible for 
reconstruction. Subsequently the 
Housing Committee came to the clear 
decision that approved smokeless fuel 
grates would be installed in all new 
houses wherever possible. It should 
be placed on record that the Bristol 
Health Committee was very apprecia- 
tive of the assistance which has been 
rendered by the National Smoke 
Abatement Society's Secretary, and it 
was indeed a pleasure to report that 
the Health Committee were now con- 
sidering the possibility of establishing 
a Smoke Control Committee in the 
City which now had the importance 
of clean air most firmly established in 
the minds of all those responsible for 
planning and reconstruction arrange- 
ments. As a “stop press” report to 
his contribution he was glad to be 
able to say that all the representatives 
of the various interested committees 
in Bristol had now been formed into 
a Smoke Control Committee and he 
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culate. this comparison. 


suggested this was a lead that could 
be well followed by other local 
authorities. 


Dr. W. A. L. Collier (Member) 
said he was fresh to the subject of 
smoke abatement, but had had occa- 
sion to read it up during the last few 
months and was struck with the 
relationship between industrial and 
domestic sources of the smoke 
nuisance. In the past the housewife 
had looked out of her kitchen window 
and seen the black smoke emanating 
from the factory chimney and had 
therefore been unamenable to domes- 
tic smoke abatement. The industrialist 
on the other hand had succeeded in 
quoting figures to show that a large 
fraction, if not more than half, of the 
pollution of the atmosphere came 
from the domestic hearth. This situa- 
tion would. he felt, be described by 


George Bernard Shaw as_ progress 
standing on its head. What -was 
needed was to reverse the 
situation and stand progress on 
its feet by presenting the  pic- 


ture to the public in such a way 
as to institute a popular ‘demand for 
a competitive reduction in smoke from 
these two sources. Dr. Collier went 
on to describe a practical graphical 
way in which this could be achieved. 
He first stressed the importance of 
sticking to a*percentage reduction in 
smoke from these two causes as 
opposed to any attempt at deciding 
the absolute amounts produced by 
each and suggested that a period of 
about five years could probably best 
be. made. to produce a graph — that 
could be used on posters and be easily 
understood by the general public, the 
first year on the graph would be used 
as the index of 100 per cent. anid the 
relative amounts from the two sources 
would be plotted separately, but both 
starting from the same point, i.e., 100 
per..cent, In. this “way .a- popular 
demand would be created for a reduc- 
tion in smoke from the most offend- 
ing source. He admitted that in the 
past the difficulty would have been 
to find any figures upon which to cal- 
There was 
hope however, particularly following 
the scientific survey of ‘* Atmospheric 
Pollution in Leicester” that in the 
future a basis for the calculation of 
such a comparison would be forth- 
coming. 


Dr. W. R. Martine (Birmingham) 
said he would like to associate himself 
with the previous speakers in thanking 


Mr. Gandy for his very able paper. 
He would like, however, to take him 
up on two points of considerable 
importance as far as the West Mid- 
lands was concerned. Mr. Gandy 
pleaded for Statutory Committees. He 
thought Dr. Burn had _ successfully 
killed that idea at Leeds, when he 
routed Mr. Law in open debate. They 
in the West Midlands wanted more 
statutory powers vested in the local 
authority—the regional body in their 
wide and populous area could do far 
more on an advisory basis. The other 
point—Mr. Gandy had asked for 
training of inspectors and operatives. 
It was up to him he thought to say 
that they were again holding a course 
for Smoke Inspectors in Birmingham, 
while the Joint Education Committee 
of the Ministry of Fuel and Power 


and the Institute of Fuel with the 


assistance of a few co-opted members 
established courses for boiler and fur- 
nace firemen at several of the technica 
colleges six months ago and had the 
training at higher levels now also well 
in hand. He would like to ask 
whether any thought had been given 
to the use of oil for new central heat- 
ing or district heating projects. The 
army used this method extensively in 
Italy—with improvised plant—because 
of the shortage of other fuels, and 
with great success from heating and 
smokeless points of view. He could 
think of one large hospital .of 2,000 
beds widely spread out in buildings of 
not more than two storeys where all 
cooking, space heating and hot water 
supply was provided for by adapting 
the 72-inch ranges and central heating 
boilers to oil fuel. 


Leslie Hardern. (British Gas Coun- 
cil) said he would like to feel that 
every delegate to this Conference was 
going to leave with the definite im- 
pression that he had received his 
marching orders from the Chairman. 
He had made an attempt to sort out 
in his own mind what these marching 
orders ‘were for the various sections 
represented. They had been gratified 
to have with them representatives of 
the Ministry of Fuel and Power who 
have told them of the setting up of 
the Inter-departmental Committee to 
implement the Simon Report. They 
had also heard that the Coal Board 
was going to increase the production 
of suitable smokeless coals. He was 
not sure whether it was generally 
appreciated that the Ministry was also 
in full control of the gas and elec- 
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tricity industries. This meant that all 
increases in the production and use of 
these two smokeless fuels could only 
be obtained with the active help of the 
Ministry. From the point of view of 
the Smoke Abatement Society, the 
Ministry of Fuel and Power was 
bound to take a major role. Then 
there was the Ministry of Health. He 
was sorry that he had not seen a 
representative of this Ministry at the 
Conference, and suggested that the 
deliberations at our Annual Con- 
ferences always justified the attendance 
of a representative of the Ministry of 
Health. [The Ministry was repre- 
sented—Ed.} They knew that the 
Parliamentary Secretary had. stated 
publicly that he was willing to make 
the installation of efficient fuel equip- 
ment a condition of subsidy for local 
authority houses. This was encourag- 
ing, but as the Ministry of Health was 
so. vitally concerned in the health 
results of smoke abatement, they 
hoped that they would give them more 
active support in urging their policy 
in local authorities and in the field 
of legislation. The Ministry of Supply 
was also very important. They were 
responsible for the production of all 
fuel equipment. By their control of 
raw materials and plant, they could 
ensure the production of approved 
appliances only. They looked to the 
representatives of the Ministry of Fuel 
and Power to urge this course upon 
them. The local authority representa- 
tives at the Conference had heard 
what the more progressive local 
authorities were doing and would no 
doubt, be anxious to go back and do 
likewise in their own areas. The fuel 
industries had been asked by Mr. 
Gandy to join in a drive for new mem- 
bership. He was sure that his friends 
in the electricity industry and _ his 
colleagues in the gas industry would 
wholeheartedly respond to that appeal. 
Speaking for himself, he would start 
on the proposal of showroom posters 
and forms of enrolment on his return 
to London on Monday. What about 
the women? They had heard at the 
Conference that they wanted to enlist 
their help. But what were they doing 
in their own organizations? Surely it 
was up to them to see that smoke 
abatement was placed high on the 
agenda of the National Council of 
Women, the Townswomen’s Guilds, 
the Women’s Institutes, the W.V.S., 
the Co-Operative Women’s Guild, and 
the Labour women’s organization. 
Finally, their own Publicity Commit- 


tee. Several suggestions for travelling 
exhibitions had been put forward 
during the Conference; only that 


morning an excellent idea was sub- 
mitted for the use of comparative 
graphs for editorial articles. He was 
sure that the Ministry of Fuel and 
Power would help with the loan of 
appliances. He hoped they would get 
on with their publicity work without 
delay, and come along to next year’s 
Conference with reports on progress. 


R. E. Gamlen (Mid-Cumberland 
Electricity Co., Ltd.) said that many 
speakers had mentioned the impor- 
tance of publicity but Mr. Marsh 
would tell them that this cost money. 
How were they to get it? The present 
revenue of an Association of this size 
and importance was very small. They 
wanted more members. 
existing member get two new ones? 
It was easy tO open conversation on 
the subject of smoke pollution as most 
people were interested in it. There 
were those who did not realize to the 
full the amount of damage smoke 
could do. For instance, he was asked 
the other day whether smoke did not 
help to fertilize the ground. He fully 
endorsed the last speaker’s reference to 
the importance of interesting women’s 
Organizations including the W.V5S. 
The veneral cover given by the press 
to the subject was poor. It was not 
considered to be of news value The 
reports of the Conference had been 
very few. Could they do more to 
interest the Press and ask the editors 
and Press lords to become members of 
the Society? In the provincial Press 
local Councillors could help generally 
by seeing that their speeches on smoke 
abatement were fully reported. He 
assured Mr. Gandy that the under- 
takings which he represented as well 
as others would be only too willing 
to help by displaying the Society’s 
-osters and giving membership par- 
ticulars. 


Councillor H. Stewart (Urmston) 
said that several ~oints had been men- 
tioned which Urmston’s experience 
disproved. The first was that a purely 
heat station with no connection to so- 
called waste heat would be a practica! 
-proposition. Second, it was stated that 
special Acts of Parliament were neces- 
sary. For a new district, that would 
not be the case. Urmston had satisfied 
the Ministry of Health and Miaistry 
of Fuel and had already commenced 
on actual construction. The scheme 
was designed to grow in stages, from 


Could each . 
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60 to 150 houses, then to 200, Jater 
to 600 and finally to 1,300 houses, 
with 17 public buildings. A temporary 
boiler plant located in one of the 
permanent garages and fitted to supply 
the first 20 houses was actuaitly in 
operation and serving the first small 
group of bungalows a fortnight ago. 
So, far from delaying the work it had 
expedited by the adoption of the 
scheme. The costs appeared to be 
reasonable, though final costs would 
not be given until a further section 
had. been let. The Council anticipated 
having between 150 and 200 houses in 
operation early next year, which 
proved that schemes could be staried 
without waiting for a large number of 
houses to be connected. Enquiries 
had been received from existing houses 
adjacent to the site to see if the 
scheme could be extended to include 
them, and this matter was being in- 
vestigated, which was proof that there 
was a demand for these facilities. 
Unquestionably district heating sup- 
plied the best and easiest solution to 
the smoke problem at the present time. 


The charges for district heating’s 
services were as follows: 
Old age pensioners’ bungalows— 


3s. per week. 

4 bedrooms, house of nearly 1,000 

sq. ft.—5s. and 5s. 6d. per week. 

Smaller houses at a weekly rate be- 

tween the previous two. 

For these charges, heating and con- 
stant hot water at a temperature of 
approximately 140° F. was supplied to 
the extent of from 35-38 gallons per 
day. Councillor Stewart was pleased 
to say that Urmston was the first in 
the field in this connection, not only 
with theories and proposals for the 
future, but in having the scheme 
already in operation. The distance 
between the two extremities of the 
Flixton Housing Scheme, in which the 
district heating was incorporated, was 
a little over a mile. 


Donald V. H. Smith (Member) 
said that throughout the conference 
there had been many hard words said 
about both industrialists and the 
Government, and to some extent he 
thought the Society was barking up 
the wrong tree. Industrialists for their 
own sake, must, with the present price 
of fuel, strive after efficiency, and the 
nearer they approached to it the 
closer they were in line with the 
objects of this Society. The real cul- 
prit in smoke pollution was the 
domestic chimney and there too, to 


save fuel, the Government had 
recently gone a long way in the direc- 
tion this Society desired. There were 
two publications on the bookstall, one 
of them free, which appeared to nave 
had little demand, which dealt with 
this very problem, but instead of ask- 
ing the Government to compel local 
authorities to act the onus ‘was on 
local authorities to use the powers they 
already possess. It was not necessary 
for instance to get an Act of Parlia- 
ment, in order to go ahead with Dis- 
trict Heating in new estates. The 
Ministries concerned had appointed an 
inter-departmental committee to deal 
with the very subject, and from per- 
sonal experience on several proposals 
recently, he could say that far from 
doing nothing, they had been very 
helpful and indeed in some respects 
were in advance of the Society’s 
activities. If local authorities did not 
know where to go for technical advice, 
he ‘was sure an enquiry to either the 
Ministry of Health or of Fuel, would 
get them the information promptly. 
He was a bit dubious of the perpetual 
call for the central Government to act. 
He would rather see more activity by 
the local authorities, and even if 50 
per cent. of them did the wrong thing 
they would soon learn from the 50 
per cent. who were successful, where- 
as if they depended on a single central 
administration an error in policy might 
hold up rrogress indefinitely. In view 
of the recent schemes approved by the 
Inter-departmental Committee he had 
mentioned, and their willingness to 
assist and consider in any schemes 
proposed by the local authorities, it 
was a little ungenerous to be con- 
tinually baiting the Government and 
ask for new coercive laws to be en- 
acted. Let the local authorities get 
busy themselves and use the powers 
they already had. 

A. F. Williams (Ministry of Fuel 
and Power) said that he would like 
to make known to the Conference the 
extent of the activities of the Fuel 
Efficiency Branch of the Ministry. He 
said that the aim and purpose of the 
National Smoke Abatement Society 
were by no means at variance with 
the policy of the Ministry of Fuel and 
Power: in fact, smoke abatement was 
but one aspect of the larger question 
of efficient fuel combustion and that 
if one succeeded in the larger purpose 
of fuel efficiency, smoke abatement 
would automatically be achieved. The 
Fuel Efficiency Branch, through the 
Fuel Efficiency Committee set up to 


advise the Minister, had done a con- 
siderable amount of work, both on 
the practical and on the educational 
side. Ad hoc courses of instruction 
had been given at Technical Colleges 
and no fewer than 23,000 students 
had attended these Ministry-sponsored 
courses. 

In each of the twelve defence 
regions there was a Fuel Efficiency 
Committee, with its Education Sub- 
Committee, and recently these 
Regional Educational Committees had 
merged with the District Education 
Committees of the Institute of Fuel, to 
form Regional Joint Educational Com- 
mittees. The Institution of Gas 
Engineers had indicated their desire 
to be represented on these Joint Com- 
mittees. Moreover, arising out of con- 
sultations with the City and Guilds 
of London Institute, an elementary 
syllabus of instruction in boiler house 
practice had been approved. That 
course was of a practical nature. A 
simple examination at the end of the 
course would entitle each successful 
candidate to a certificate given by the 
Technical College at which the course 
was held. The examination would be 
supplemented by further practical 
tests by the Ministry’s Engineer. or 
Stoker/Demonstrator. these tests being 
carried out on the candidate’s own 
boiler plant. This elementary course 
would lead up to the normal City and 
Guilds two-year course in boiler house 
practice and combustion engineering, 
thence to advance courses and finally 
to associate membership of the Insti- 
tute of Fuel. There was thus a con-— 
tinuous educational ladder from the 
fring floor to the chartered fuel 
technologist. The Fuel Efficiency 
Committee had published one text 
book on: The Efficient Use of Fuel”; 
would shortly publish a companion 
volume on “The Efficient use of 
Steam ’’; had published 46 technical 
bulletins and issued a monthly broad- 
sheet entitled ‘Fuel Efficiency News,” 
with a circulation of something like 
40,000. On the practical side visits to 
factories by Ministry’s Engineers had 
reached the grand total of 60,000. 
The domestic aspects of fuel economy 
were also fully taken care of through 
Regional Fuel Efficiency Organizers. 
These Organizers, all of whom were 
women, were responsible for the edu- 
cation of fuel users in the home, and 
for giving instruction in the use of 
modern fuel burning appliances. In- 
formation Centres were being set up, 
the first of which would be at London 


and Glasgow. Mr. Williams also men- 
tioned the Conference “Fuel and the 
Future” held in London during the 
early part of October. Turning to 
supply difficulties, Mr. Williams said 
that those present should appreciate 
the difficulties that were experienced 
by Government departments in keep- 
ing the steady flow of materials re- 
quired for the conversion from war 
to peace. They were in need of more 
ships, more houses, more food, plant 
and equipment of all kinds, more raw 
materials, and more consumer goods. 
The only thing we needed less of was 
smoke! 

The difficulty of the central admini- 
stration was to preserve that balance 
between one need and_ another, 
and whilst enthusiasts for smoke 
abatement might feel that the highest 
priority should be given to the pro- 
duction of equipment that would 
mitigate this nuisance, demands no 
less urgent and pressing were made by 
other sections of the community. 
Within the limits of manpower and 
materials, what could be done to speed 
up matters was being done. On dis- 
trict heating, Mr. Williams said that 
the departments concerned did not 
need to be convinced of the merits of 
this form of heating. On the con- 
trary, they were doing everything 
possible to stimulate its adoption in 
relation to new housing _ estates. 
Three schemes had already been 
approved by the Inter-departmental 
Committee set up to consider these 
matters. Other schemes were the sub- 
ject of consideration and many more 
were known to be coming forward. A 
joint memorandum on “ District Heat- 
ing as Applied to Small Housing 
Estates” had been prepared by the 
Ministry of Fuel and Power and the 
Ministry of Works, and this publica- 
tion was available free of charge at the 
bookstall of the Conference. The 
Everton Committee on District Heat- 
ing had brought its labours to an end 
and its report would soon be issued. 
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It was up to Local Authorities to show 
that they were prepared’ to venture 
into these new methods of heating. 
They could be assured that they would 
receive every support from the depart- 
ments concerned. 


Resolutions. The resolutions then 
considered and adopted are recorded 
on the following pave. 


J. W. Beaumont (Vice-Chairman, 
Executive Council) proposed that a 
cordial vote of thanks be extended to 
all who had contributed to the success 
of the conference, and_ referred 
especially to the Mayor and Corpora- 
tion of Brighton, Councillor Miss D. E. 
Stringer, Alderman J. Talbot Nanson, 
the Brighton Publicity Committee and 
Mr. C. G. Browne, Director of Pub- 
licity, Mr. A. E. Lowry, the Mayor’s 
Secretary, Major Jupp of the Royal 
Pavilion, “Mr, - A... Howard , Holt, 
Housing Manager, who had _ kindly 
made nossible the duplication at short 
notice of the resolutions, Mr. H. 
Pryce-Jones, Engineer and Manager, 
Brighton Electricity Department for 
the invitation for a party to visit the 
Southwick Power Station that after- 
noon, and the Society’s Secretariat. 


David Grant (Executive Council) 
seconded the vote of thanks, which 
was then carried with acclamation. 


The Chairman, Alderman J. Talbot 
Nanson, in declaring the session and 
Conference closed, said on behalf of 
his colleagues. the Mayor of Brighton 
and Councillor Miss D. E. Stringer 
(Chairman of Brighton Corporation 
Health Committee) how delighted 
they had been to welcome the Society 
and should be at all times, whether 
coming for a conference or visiting 
them as individuals seeking fresh air 
and entertainment. 


RESOLUTIONS 


Proposals , for resolutions sub- 
mitted by members of the 
Conference were considered and 
correlated by a sub-committee of 
the Executive Council, on behalf 
of whom the following five resolu- 
tions were proposed. These were 
duly seconded and carried. 


1. That this Conference of the 
National Smoke Abatement Society 
views with grave concern the 
menace to health and amenities 
caused by the emission of smoke, 
sulphur and grit from certain 
electricity generating stations and 
calls on the Ministry of Fuel and 
Power and the Central Electricity 
Board to take immediate steps to 
obviate the nuisance. 


2. That this Conference of the 
National Smoke Abatement Society 
requests H.M. Government as a 
matter of extreme urgency to give 
a higher priority to the production 
of efficient smokeless fuel burning 
appliances, and requests that the 
payment of subsidy to housing 
authorities be conditional on the 
installation of such appliances as 
soon as they are available. 


3. That this Conference of the 
National Smoke Abatement Society 
extends its good wishes to the 
National Coal Board, and is 
gratified to learn that a progres- 
sively increasing production of 
smokeless fuels is to be in the fore- 
front of its programme, and trusts 
that, in the interests of both fuel 
eficiency and smoke prevention, 


84 


an early start will be made towards 
the complete disuse of bituminous 
coal for all domestic purposes. 


4. That this Conference of the 
National Smoke Abatement Society 
endorses the appeal made in his 
Presidential Address by Sir George 
Elliston to all local authorities that 
are not yet members of the Society 
to add their strength to the cam- 
paign against the nation-wide evil _ 
of smoke by becoming members. 


5. That this Conference of the 
National Smoke Abatement Society 
accepts in principle the proposals 
for new legislation for Industrial 
Smoke Prevention, requests the 
Executive Council to reconsider 
them in the light of the discussion 
at this conference, and to take 
appropriate action. 


The following resolution was 
proposed by Councillor Duffus 
(Bexley) and seconded : 


That this Conference of the 
National Smoke Abatement Society 
urges local authorities to take 
summary action against all offenders 
against Section 92 (1) (d) of the 
Public Health Act, 1936. 


After discussion the following 
amendment was proposed and 
seconded : 


That this Conference of the 
National Smoke Abatement Society 
instructs the Executive Council to 
consider in detail this resolution in 
consultation with the appropriate 
local authorities. 


On a vote the amendment was 
carried and the resolution not 
carried. 











OTHER N.S.A.S. PUBLICATIONS 


(see also inside front cover) 


Smokeless Air. 


The Society's quarterly journal. The only magazine in the world 
devoted to the problems of atmospheric pollution. Gratis to 
members, or 2/6d. a year, post free. 


Law of Smoke Nuisances. 


By W. R. Hornby Steer, M.A., LL.B., Recorder of South Molton, 
Standing Counsel to the Society. This book, based on an earlier 
work by Randolph A. Glen and revised and extended in accordance 
with the Public Health Acts, 1936, may be accepted as a standard 
work on the subject. In addition to explanatory chapters it contains 
tables of statutes and the relevant sections from the two Acts and 
the Local Government Act, 1933. 8vo. 64 pages. I/- paper covers; 
2/6d. cloth-bound. : : 


Fumifugium : or the Smoke of London Dissipated. 


By John Evelyn. This fascinating book, first published in 1661 
by command of Charles II, has been re-published by the Society with 
an introduction by Rose Macaulay and original woodcuts. This 
classical indictment of the smoke evil by the author of the tamous 
Diaries remains true, witty and penetrating. 6d., paper covers ; 


| /6d. cloth-bound. 


To be Published Shortly 


N.S.A.S. REPORT, 1947 


Containing the Society's Annual Report for 1946; lists of 
Officers, Local Authority Members ; information about the Society 
and services available to Members ; Subscription list and Statement 
of Accounts for 1945-46, etc. 


Price 3d. Gratis to Members and Representatives 
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Thursday, 24th October 
to 


Saturday, 26th October 
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PROGRAMME 


THURSDAY, 24th OCTOBER 


4.30 p.m. 


8.00 p-m. 


The Presidential Address 
by 
Sir George Elliston, M.C., M.A., ].P., D.L. 


* At the conclusion of this meeting a Special General 
Meeting of the Society will be held. For Members and 
Representatives of Members only—see separate notice. 


Assembly and Reception 
By Invitation of the President and Executive Council 


Refreshments — Music — Films 





FRIDAY MORNING, 25th OCTOBER 


9.30 a.m. 


2 


bo 
< 


4 


First Conference Session 
Chairman: The President, Sir George Elliston 


Welcome to the Conference by His Worship the Mayor of 
Brighton (Councillor Walter Clout, J.P.) 


Smoke Prevention in New Houses 


Regional Reports, based on replies to questionnaires submitted 
to Local Authorities, will be presented as follows : 


1. Scotland. By Allan W. Ritchie, M.B.E., F.R.San.I. (Chief 
Sanitary Inspector, Edinburgh; President, Scottish 
Division, N.S.A.S.) 


aN Bad By AC Set Mebbi then LC A 
Ch.B., D.P.H. (Medical Officer of Health, Sunderland). 


3. North-West. By C. Metcalfe Brown, M.D., D.P.H. (Medical . 
Officer of Health, Manchester; Hon. Secretary, Man- 
chester and District Regional Smoke Abatement Com- 
mittee). 


4, Yorkshire. By J. Johnstone Jervis, M.D., D.P.H. (Medical 
Officer of Health, Leeds; Hon. Secretary, West Riding 
of Yorkshire Regional Smoke Abatement Committee). 


5. Sheffield and District. By James Law (Chief Smoke Inspector, 
Sheffield, Rotherham and District Smoke Abatement 
Committee). . 


11.45 
12.30 


6. West Midlands. By W. R. Martine, O.B.E., T.D., M.D., 
D.P.H. (Assistant Medical Officer of Health, Birming- 
ham; Hon. Secretary, Midlands Advisory —— for 
Sabie Abatement). 


7. East Midlands. By Alfred Wade, F.R.San.I. (Chief Sanitary 
Inspector, Nottingham). 


8. Bristol and District. By F. J. Redstone, F.R.San.1., F.S.LA. 
(Chief Sanitary Inspector, Bristol; Hon. Secretary, 
Bristol and District Regional Smoke Abatement Com- 
mittee). 


9. Greater London. By H. G. Clinch, F.R.San.L, F.S.I.A. 
(Housing Director, West Ham; Chairman, Greater 
London Advisory Council for Smoke Abatement), and 
Clifford Ratcliff (Hon. Secretary, Greater London Ad- — 
visory Council for Smoke Abatement). 


10. Other Areas. Compiled by the Society. 


Discussion. 


Close of Session : Lunch adjournment. 


FRIDAY AFTERNOON, 25th OCTOBER 


2.30 p.m. 


5.00 


Second Conference Session 


Chairman: Councillor Miss D. E. Stringer oo of the 
Health Committee, Brighton). 


Proposals for New Industrial Legislation 
The Proposals, submitted by the Executive Council, and 
published in printed form, will be discussed, with opening 
papers as follows : 
(1) By a Fuel Technologist (Sidney N. Duguid, B.Sc.Tech., 
F.Inst.Fuel, F.R.San.1.). 


(2) By a Smoke Inspector (George W. Farquharson, Chief Smoke 
. and Factory Inspector, Birmingham). 


(3) By an Industrialist (Herbert A. Humphrey, M.LC.E., 
M.I.Mech.E., M.I.E.E., M.R.L). 


(4) By a Stoker (E. Bowles, National Union of Munici- 
pal and General Workers). 


Discussion. 


Close of Session. 


FRIDAY EVENING, 25th OCTOBER 


8.00 p.m. Reception by Invitation of His Worship the Mayor of Brighton. 


Dancing — Refreshments 





SATURDAY MORNING, 26th OCTOBER 


9.30 a.m. Third Conference Session. 


11.30 


12.00 


Chairman: Alderman Talbot Nanson (Chairman of the Publicity 
Committee, Brighton). 


What of the Future ? 
(Smokeless Zones—New Legislation—the Domestic Fuel Policy 
Report—Fuel Control, etc.). 


Paper by Charles Gandy (Chairman, Executive Council, N.S.A.S.) 


Opening contributions to the discussion on what is being 
planned in the City of London, Manchester and Bristol, by : 


Dr. C. F. White, O.B.E. (Medical Officer of Health, City of 
~ London). 


Professor F. E. Tylecote, M.D., F.R.C.P. (Deputy Chairman, 
City of Manchester Public Health Committee). 


Alderman E, T. Cozens (Vice-Chairman, City of Bristol Public 
Health Committee). 


General Discussion. 
Consideration of any Resolutions. 
Votes of Thanks. 


Close of Conference. 


Please Read Carefully 
ARRANGEMENTS AND INFORMATION 


Meeting Place. All meetings and the receptions will be held in the Royal 
Pavilion. 


Other Documents. Either with this programme or on or about 18th 
October delegates will receive a Map of Brighton, Conference 
Badge, Brighton Identity Card, and Advance Papers. Reception 
Invitations will be sent to those who indicate on the enclosed 
Reply Form that they wish to attend. 


Advance Papers. Advance copies of the papers to be read, as far as they 
ate received in time for printing, will be posted, with any other 
material, on or about 18th October. Any papers that cannot 
be forwarded in this way will be available at the Bookstall. 
The Presidential Address will not be published in advance. 


Reply Form. Kindly complete and return the enclosed form as soon as 
possible in order to facilitate the arrangements and ensure receipt 
of Invitation cards. 


Receptions. If you wish to receive tickets for the Receptions for yourself 
and a Lady (or for Gentleman in the case of Lady delegates) 
please indicate this on the Reply Form. Evening dress will not 
be worn at either Reception. 


Conference Badge. The wearing of the Badge at meetings is requested in 
order to assist introductions to other delegates. 


Identity Card. The Brighton Corporation Identity Card entitles the holder 
to the privileges indicated on the card. One further card may 
be obtained on request for a delegate’s friend. 


Discussions. Participation in the discussions at the Conference sessions 
will be open to ali delegates, but those who have indicated their 
desire to speak will be called on first. In view of the fact that 
discussions at smoke abatement conferences have invariably to 
be cut short, all speakers are requested: (a) to condense their 
remarks as much as possible and in no case to exceed 5 minutes ; 
and (b) to confine their remarks strictly to the Seer aspect of 
the problem then being discussed. 


Proceedings. The papers, discussions, and any resolutions will be subse- 
quently published in volume form as The Proceedings of the 
_ Brighton Conference. A copy will be forwarded free of charge 
to all accredited delegates, and extra copies will be available at 
2/- each, post-free. 


Those who take part in the discussions ate asked to send a 
copy of their remarks to the Secretary not later than 8th 
November, or to hand them to a member of the Staff at the 


Bookstall. 


Inquiries. 


conference itself. Verbatim reports of speeches will not be 
taken, 


There will be a Bookstall of the Society’s and other publications 
at the Royal Pavilion. A list of members and delegates regis- 
tered as attending will be available for reference. 


Inquiries about arrangements and requests for information 
(other than about hotel accommodation, which cannot be dealt 
with) should be addressed to the Society’s offices up to 
Wednesday, 23rd October, and during the Conference either 
at the Royal Pavilion or at the Glenside Hotel, Grand Parade. 
Assistance with regard to hotel accommodation should be made 
to Hotel Bookings and Information, Ltd., 20, West Street, 
Brighton. (Special booking fee on mentioning the Conference, 


3/-). 


1947 Conference. An announcement on the place and date of the 1947 


Conference will be made during one of the sessions. 


National Smoke Abatement Society, ARNOLD MARSH, 
Chandos House, ~ General Secretary. 
Buckingham Gate, 

Westminster, S.W.1. 

Telephone: ABBey 1359. 





Previous Conferences of the Society 
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1930 Leicester 

1931 Liverpool 

1932 Newcastle-upon-Tyne 
1933 Sheffield 
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1935 Bristol 
1936 London (Science Museum) 


1937 Leeds 
1938 Cardiff 
1943 London 


1945 London 
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Recent Publications of the Society 


Proceedings of the Brighton Conference, 1946. A fuil record 
of Papers and Discussions. The principal subjects covered are 
Smoke Prevention in New Houses, Proposals for New Industrial 
Legislation, and ‘‘ What of the Future ?”’ 84 pages 2s. 


Proposals for New Legislation. Revised draft of the Society’s 
proposals for new legislation (Prior Approval, etc.). 8 pages 6d. 


Constitution. The new constitution of the Society in booklet 
form, as revised 1946 and 1947. 8 pages 2d. 


New Edition in Preparation 


The Law of Smoke Nuisances. By W. R. Hornby Steer, M.A., 
LL.B., Recorder of South Molton, Standing Counsel, N.S.A.S. 
This book is based on an earlier work by Randolph A. Glen, 
and fully covers the law as it applies in England and Wales under 
the Public Health Acts, 1936. In addition to Chapters on History, 
the Common Law, Private Houses, Trade Premises, London, 
Shipping, Railways, Vehicles, and Joint Action, it contains tables 
of statutes and cases and the relevant sections from the Public 
Health Acts and the Local Government Acts, !933, in verbatim. 
The revised edition now being prepared will include material 
on the important City of London (General Powers) Act, 1946 
and the Manchester Corporation Act, 1946, in each of which the 
new policies for smoke prevention are reflected. Cloth-bound 
5s. Od., Paper-backed 3s. Od. : | 


_ Published by Faber & Faber, Ltd. 


Smoke: The Problem of Smoke and the Atmosphere. By 
Arnold Marsh. In its first part, this new book brings together and 
discusses the data on which rests the case against smoke. The 
second part reviews what has been done, the present position, 
and means for securing the progressive abolition of smoke. With 
full bibliography and references. 306 pages, plus 2! photographs. 
2Is. net. By post 2Is. 6d. 3 - sa 
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General Meeting 


Presidential Address 
By SIR.GEORGE ELLISTON, .M.C.,..M.A.,: J.P. D-b. 


the Annual conference of the 

Society has been held in Scotland 
—the first was in Glasgow in 1934—and 
we are very glad indeed to be here again, 
and especially glad to be in this incom- 
patable city of Edinburgh. After the 
great and successful Festivai of Music 
and other Arts that has just ended, a 
conference on smoke abatement may 
seem to be excessively sombre and 
utilitarian. We can, however, assure 
the citizens of Edinburgh that if they 
wish to see their great new festival 
increase in attractiveness and fame, 
they must take our subject of smoke 
fat mote seriously than they have yet 
done. To them I would suggest that 
their city must be not only proud, but 
fair and clean to look upon. How much 
would have been gained if, during the 
lovely sunny summer we have so much 
enjoyed, their buildings, monuments 
and streets had gleamed clean and white, 
instead of seeming dark, grimy and 
forbidding. 

Perhaps more than any other city in 
Britain, Edinburgh has the most to 
gain by abolishing smoke and all its 
attendant evils. And it is by the fullest 
use of the most modern gifts of science 
and technology that the beauty and 
grace of the past, so well represented 
hete, can be preserved and enhanced. 
The purpose of our meeting is to discuss 
and show how this can be done. 

We must not, of course, forget that 
we ate guests, and become too exhortative 
with our hosts—although we ate sure 
they will appreciate that the more 
wotthy the object of one’s admiration, 
the mote distressing it is to see it spoiled 
by blemishes. Edinburgh, far more than 
her plainer sisters, cannot afford to look 
drab and dingy. 

But this is not the only place in 
Scotland that suffers from smoke, and 
we must not give the impression that it 
is our concern only. Clydeside and all 
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the industrial belt have problems equally 
and even mote extensive, while in the 
coalfields there is the added trouble 
from what in England we call burning 
pitheaps, but which in Scotland are 
known as bings. And even the High- 
lands ate not free. Not only do they 
catch much of the grime that comes 
from the south-west and south, but 
their own towns are not without guilt. 
Only this last month—and quite without 
any ptompting from our Society—an 
indignant citizen of Inverness wrote to 
the Press to complain that “it is a 
tragedy that in the capital of the High- 
lands we ate forced to take smoke 
instead of clean fresh air into our lungs.” 

The fact that our national Society 
comes to Scotland so rarely is perhaps 
due to the fact that our Scottish Division 
does so well by itself. They are our 
senior Division, and, composed of local 
authorities, individuals, and associations 
and firms of various kinds, are splendidly 
active and progressive. What they do 
need is a greater membership, and we 
hope that this conference is going to 
assist them to achieve this. For one 
thing we ate going to appeal to all the 
local authorities in Scotland that are not 
yet members to come in and help us—to 
shate with their fellow-authorities, who 
ate members, the task of restoring clean 
air to all Scotland. 


The Economics of Smoke 


It is particularly fitting that we should 
be holding our annual conference at this 
moment. The question of economy is 
in all our minds and not least that of 
His Majesty’s Government. 

Amongst those economies the most 
vital and pressing is the saving of every 
ounce of coal. I say without fear of 
contradiction that had the advice of 
this Society over the past 30 or 40 years 
regarding the efficient use of coal been 
taken we should to-day have no difficulty 
in earning foreign exchange by the 
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export of this commodity and of buying 
the raw materials and other things 
needed to maintain our badly flagging 
standard of life. 

Our friends of the Fuel Research 
Station have shown us that each year 
some 24 million tons of smoke in the 
form of unburned portions of the coal 
substance are poured into the atmosphere. 
They have also shown that where there 
is a loss of heat in the form of visible 
smoke there is also a much greater loss— 
in some cases up to 10 per cent.—in the 
form of invisible gases that could also 
have been burned. Altogether, therefore, 
in the smoking chimneys of homes and 
factories of this country there is a total 
loss of heat to the nation each year 
equal to about 10 million tons of coal. 

What a magnificent present this would 
be to give to our country at this time! 
What much-needed food and taw 
materials we could exchange for it with 
other countries if only we had it in the 
holds of our ships instead of polluting 
our atmosphere and causing untold 
damage! It is true that the winds of 
heaven do, in time, disperse some of it 
and export it for us across the seas— 
but then it is an export no one wants, 
and for which no one will pay. What a 
fantastic waste this is ! 

Waste in any field of economic activity 
is something we can no longer afford, 
and to ptevent waste is as valuable as 
increasing production in other ways—it 
is in fact mote valuable, for it increases 
production without using up more 
materials or manpower. But waste in 
the form of smoke is waste of a higher 
degree than waste in genetral—it is a 
cumulative waste that creates another 
waste. 

The defensive measures we ate forced 
to take against smoke—the cleaning, 
repairing, renewing, painting and 
washing of material things ; the restoring 
of health and vitality ; the compensations 
for the loss of amenity, and so on—all 
these ate waste because they absotb the 
labouts, wholly or in part, of an immense 
number of people, and so deprive us of 
the fruits of that labour in creating the 
new wealth we so urgently need. 

If the whole nation in the past had 
hated smoke as much as a few of us 
have hated it, so that by now it had been 
ended and forgotten, we should be 
richer and in many ways better able to 
cope with our problems. 

The high responsibility of this Society, 
and its contribution to our national 
economic tecovety is to see that the 


reforms we demand ate put into train 
and achieved as quickly as possible. 
Smoke abolition is not one of those 
pleasant luxuries that have to wait until 
we have teached the land of plenty; 
on the contrary it is one of the fleet of 
vehicles provided by science and tech- 
nology that can take us there. 


A Lesson from Pittsburgh 


The first day of our conference is, 
curiously enough, a day of importance 
to smoke abatement in the United States 
of America, particularly to the once 
notorious but now greatly reformed, 
City of Pittsburgh. 

The City adopted a sweeping new 
smoke pfevention otdinance in 1941, 
under which all industrial and other 
establishments must either burn smoke- 
less fuel or use a mechanical furnace, 
stoker or other device approved by the 
Bureau of Smoke Prevention. Except 
in the case of domestic appliances, 
annual inspections of plant—for which 
a fee is charged—are made, and certifi- 
cates of opetation are granted. All new 
installations must be previously approved 
by the Bureau, and what it is particularly 
impottant to note is that all coal-dealers 
working in the city must take out a 
licence. It is illegal for them to deliver 
high volatile coal except to establishments 
having approved anti-smoke equipment. 

Because of the war, these provisions 
wete not put fully into operation, but 
to-day, 1st October, 1947, the provisions 
of the ordinance ate extended to all 
chimneys and establishments, including all 
private dwelling houses. 

Pittsburgh thus follows the pioneer 
example of St. Louis, and we in this 
countty, who are advocating similar 
far-reaching methods for abolishing 
smoke, will look forward to hearing 
further news of progress. 

What is the moral of this? Our 
American friends, ot some of them, 
suffer from smoke as much as we do, 
and they have in the past, regarded this 
country as setting a fine example in 
smoke prevention administration, in the 
scientific study of the problem, and in 
out Society’s wortk of education and 
propaganda. 

But they now seem to be getting well 
ahead of us in the effective control of 
ait pollution, as this example of Pittsburgh 
shows. The principles they are using— 
especially prior approval and the licensing 
of the use of bituminous coal—are what 
we, too, ate asking for. Smoke, as I 
have stressed, is largely an economic 


waste, and clearly it is one that it will 
profit us to try to eliminate at least as 
resolutely as our American friends, who, 
though they could afford it better than 
we can, seem to hate waste more than 
we do. Pethaps indeed, that is one of 
the reasons why they could better afford it. 

We, ‘know too, how much’ . the 
Americans prize individual freedom— 
and yet we find them accepting drastic 
permanent controls and restrictions on 
the buying and selling and use of fuel 
that we in this country are still debating. 
But there is no inconsistency—they have 
rightly recognized that the freedom to buy 
what fuel they like and to burn it how they 
like must be subordinated to the more 
important freedom to live in and breathe 
a pure and healthy atmosphere. 


Conclusion 

At our conference a year ago, I was 
reproached by an old friend for being too 
optimistic about the progress of our 
movement. Although I still believe that 
thanks to the National Smoke Abatement 
Society we have been brought within 
sight of the promised land, I might have 
spoken with less confidence had I 
foreseen the setbacks and frustrations 
of the past year. The breakdown in fuel 
and power supplies and the continued 
shortage of manpower and materials has 
postponed the progress which we had 
hoped to achieve. We still await an 
adequate supply of smokeless fuels, and 
domestic appliances are still in short 
supply. In addition the low quality 
of coal delivered to all types of customers 
is increasing the cloud of soot that 
blankets our cities. 

Dare we hope that these obstacles will 
be overcome before it is too late to ensure 
smokeless equipment throughout our 
delayed housing schemes? Again are 
we planning for a more general adoption 
of smokeless methods and systems for 


the housing estates in course of develop- 
ment, and in all the new industrial areas ? 
To make sure that less efficient, more 
smoky methods are rejected or pro- 
hibited, and that foresight is exercised 
to ensure that only the most efficient 
are used, is one of our Society’s growing 
concerns. How we wish we had the 
resources to do all the work we ought to 
be doing in guiding, encouraging and 
assisting in this great and urgent task of 
raising the standards at which fuel is 
used, wherever it is used. 

Those of us concerned with health 
and social movements must have been 
impressed by the greatly increased 
attendance at such conferences as this. 
Some critics have suggested that they 
have become merely holidays for 
delegates, but the attentive audiences and 
the instructive discussions give con- 
vincing proof that these occasions serve 
a valuable educational purpose. But 
there is some doubt whether delegates 
pass on the knowledge they acquire to 
the Local Authorities they represent. 
It seems most desirable that they should 
repott a summary of the proceedings for 
the benefit of their colleagues. This 
Society would also like smoke abatement 
to be the King Charles’s Head to be 
mentioned on evety appropriate occasion 
at meetings of councils and committees. 


Above all, you delegates can help 
out movement by persuading local 
authorities and others to become sub- 
sctibing members of our Society. The 
pioneer work done by the Society, the 
setvices it offers as a clearing house for 
all information bearing on smoke abate- 
ment, the publication of its excellent 
official journal—all these activities justify 
us in expecting the support of enlightened 
organizations and individuals who recog- 
nize the health and economic importance 


of Clean Air. 


Area Organization for Smoke Prevention 


The Scottish Division 


By ALLAN W. RITCHIE, M.B-E., F.R.San.I. 
President, Scottish Division 


N view of the Annual Conference 
being held in Edinburgh this year, 
the history of the Scottish Division 

should prove of special interest. 

The fitst recorded meeting of the 
Glasgow and West of Scotland Branch 
of the Smoke Abatement League of 
Great Britain (which succeeded the 
Glasgow and West of Scotland Smoke 
Abatement Association) was held in the 
City Chambers, Glasgow, on 16th 
February, 1910. At that meeting a 
Constitution and Byelaws wete adopted. 
The first acting President was Councillor 
William B. Smith, Glasgow, and the 
Honoraty Secretary was Peter Fyfe, 
Sanitary Inspector, Glasgow. 

These pioneets set to work early and 
earnestly to publicise the Society and its 
activities ; this is evidenced by a decision 
on 15th March, 1910, to hold a series of 
nine lectures to be delivered in different 
areas by eminent speakers on such subjects 
as “‘ The City Atmosphere and the City 
Health”; “The Chemistry of Com- 
bustion ”; ‘‘ How to Fire Steam Boilers 
Smokelessly ” and “The Necessity for 
Pure Air.” At the same meeting, the 
Secretaty intimated that thete were 
ninety-seven membets who had duly 
paid their annual subscription. It is not 
clear whether there wete others who had 
not subscribed. Life membership for 
payment of £1 10s. was introduced. 

At this stage, lectures on combustion 
to firemen wete inaugurated and School 
Boards and firms wete citcularized. A 
fee of 5s. per student was charged. 

At this time the total funds of the 
League amounted to {£64 12s. 94d., 
which included £14 12s. 94d. taken over 
from the Glasgow and West of Scotland 
Smoke Abatement Association. The 
membership in June, 1910, was 208. 

The Smoke Inspectors on the staff of 
the Sanitary Departments, Glasgow and 
Edinburgh, were the tutors in the 


Firemen’s Classes which were held in 
these cities. It is interesting to note that 
even at this early stage the civic authotri- 
ties were anxious to further the success 
of the Society and that this assistance has 
been given till the present day. 

The first Conference of the League 
was held on 28th September, 1910. The 
first Annual Report of the Society was 
issued in March, 1911, and showed that 
there wete 225 members of whom 3 were 
life members; 8 lectures for the public 
had been delivered, 60 lectures for 
firemen, 180 firemen had enrolled and 
137 had had full attendance. 


Early Progress 


A report of an address by Mr. George 
Ness, Chief Engineer of the Scottish 
Boiler Insurance Company in the Glasgow 
Herald, dated 8th June, 1912, bears 
testimony to the fact that the efforts of 
the League were being tewarded. Mr. 
Ness referred to the improvement which 
had taken place during the last two years 
in the atmosphere of the City. While 
much of that improvement had been 
traceable to the beautiful summer of the 
ptevious year and to the indications of 
another excellent season, actual facts 
showed that there had been a decided 
improvement both in regard to domestic 
and factory smoke. From his own know- 
ledge as one in close touch with power 
producets, he found a decided trend in 
favour of an improvement of the condi- 
tions under which their power was 
ptoduced. Out of a large number of 
chimneys under observation, a number 
of years ago, 46} per cent. were now 
clear of smoke, while 223 per cent. gave 
only a small amount of smoke not 
reaching the line of excess by any means. 
Thete wete 274 per cent. which were 
intermittent smokers, and there wete 
practically none which now gave excess 
smoke. This was proved by the fact 


that the convictions that year were 50 
per cent. less than the previous year so 
at as chimneys were concerned, so that 
there were evidences of real improvement. 
Of the steam boilers which were formerly 
employed to produce power in the City, 
practically 10 per cent. had had their 
power increased, and by that increase 
the smoke had been reduced. Thirteen 
per cent. had added mechanical stokers 
with a view to the reduction, not only of 
smoke, but of waste in producing power, 
while eighteen per cent. had been fitted 
with smoke prevention apparatus. When 
they came to plants used for manufac- 
turing purposes they found that thirty- 
three per cent. of those formerly fired by 
coal were now fired by gas, resulting in 
a very great reduction of smoke. 

A special meeting of the League was 
held in October, 1912, to consider the 
advisability of a crusade in the central 
business atea of Glasgow against smoke 
issues from domestic and office fires. It 
was agreed that a general meeting of the 
Citizens should be convened by the Lord 
Provost to discuss smoke abatement, and 
that in the first instance the Lord Provost 
be asked to receive a deputation consisting 
of tfepresentatives of the Chamber of 
Commerce, the Faculty of Physicians 
and Surgeons, the Merchants’ House, the 
Trades House, the Glasgow Shopkeepers’ 
Associations, the Faculty of Procurators, 
the Landlords’ and House Owners’ 
Association, the House Factors’ Associa- 
tion, and other public bodies. 

On 17th April, 1914, the Smoke 
Abatement Bill was submitted to the 
Council and consideration thereof was 
continued. 

Meetings of the Branch were not held 
during the years 1916 to 1919. The first 
meeting after the first World War was 
held on 31st May, 1920, when Mr. Peter 
Fyfe, the Honorary Secretary, intimated 
his resignation conse quent on his appoint- 
ment as Director of Housing in Glasgow. 
Since that time the Society has been 
specially well-served by members of the 
Town Clerk’s Department who have 
acted as Secretary. 


The Scottish Branch 


It was on 9th March, 1927, that the 
Scottish Branch of the Smoke Abatement 
League of Great Britain was formed, 
and meetings were held in different 
places. An executive Committee was 
appointed consisting of one representa- 
tive from each local authority and other 
bodies represented at the Conference held 
on said date. 


At a meeting on 23rd September, 1927, 
the attention of the Branch was directed 
to the Public Health (Smoke Abatement) 
Act 1926, which applied to England only, 
and it was agreed that representations be 
made to the Secretary of State for Scot- 
land to have a similar Bill introduced for 
Scotland, and to have included extended 
powers to Police Authorities to prevent 
the emission of smoke or steam from 
vehicles on streets. At this meeting also 
a representative from the Scottish 
Council of Women Citizens’ Associations 
was appointed to the Executive Council. 

On 2nd May, 1928, the Branch became 
affiliated to the Association for the 
Preservation of Rural Scotland. 

On 11th December, 1929, it was agreed 
that the League should be amalgamated 
with the Coal Smoke Abatement Society 
of London and become known as the 
National Smoke Abatement Society. 

On 15th October, 1930, due to the 
delay in introducing a Smoke Abatement 
Bill with provisions similar to the 
English Act, it was agreed that further 
representations be made to the Secretary 
of State and that local authorities be 
urged to support the Society. 

In 1932 it was agreed, with a view to 
having the certificate issued to firemen 
attending the classes recognized, that 
local authorities and firms be requested, 
when making appointments of firemen 
or stokers, to give priority to applicants 
holding a certificate issued by the Society. 


Fumes From Vehicles 


During this time smoke from vehicles 
on streets had been engaging the attention 
of the Society and it was agreed that 
representations be made to the Ministry 
of Transport to have Regulation No. 18 
of the S. R. & O., 1931 amended to read: 
““Every motor vehicle using solid fuel 
shall use only smckeless or non-bituminous 
fuel and shall be fitted with an efficient 
appliance for the purpose of preventing 
the emission of sparks or grit, and also 
with a tray or shield to prevent ashes and 
cinders from falling on the road.” 

At the request of the Secretary of the 
Committee on Scottish Health Services 
appointed by the Secretary of State to 
review the health services and make 
recommendations on changes in policy 
that may be necessary for efficiency and 
economy, members were appointed to 
submit evidence on “smoke abatement.” 

At a Conference in 1937 a vigorous 
protest was lodged with the Scottish 
Development Council against a statement 
in a tepott of the “ Oil from Coal 


Committee’ which disapproved of 
encouragement being given to processes 
which prcduced a free-burning solid 
smokeless fuel because such fuel would 
compete with the sale of raw coal. The 
Society also asked that a supplementary 
report be issued by the Council referring 
to the production of solid smokeless fuel 
and the beneficial effects arising therefrom. 


The Special Areas 


In the same year a deputation was 
appointed to make representations to the 
Commissioner for Special Areas to 
imptess on him the necessity and 
desirability of installing plant at a 
Scottish Colliery for the production of a 
suitable smokeless fuel. The Commis- 
sioner assuted the deputation that any 
application for assistance in the establish- 
ment of smokeless fuel plant in a depressed 
atea would receive his sympathetic 
consideration. Thereafter the Secretary 
communicated with the manufacturers of 
“Suncole” and ‘“Coalite”’ and other 
companies willing to produce smokeless 
fuel with a view to the establishment of 
plant in Lanarkshire or other special 
area in Scotland for the production of 
smokeless fuel. At least one manufacturer 
contacted the Commissioner. 

Reverting to the classes for firemen, in 
1943 the Ministry of Fuel and Power 
asked if they could join with the Scottish 
Branch in the promotion of classes for 
firemen and boiler operatives, and the 
request was granted. 

The Scottish Housing Advisory Com- 
mittee were asked in 1944 to give the 
Branch an opportunity of submitting 
suggestions regarding the heating of 
post-wat houses in telation to the 
ptoblem of atmospheric pollution. The 
B.B.C. wete asked to include in their 
Scottish News Summaty, items of interest 
telating to smoke abatement and/or to 
give an opportunity for talks on Atmos- 
pheric Pollution by prominent members 
of the Branch or other speakers. It was 
also agreed that efforts be made for the 
showing in cinemas throughout the 


country, of a short flash of a non-technical 
nature, stressing the great advantage of 
atmospheric purity. “fs 

The New Constitution 


The new Constitution of the National 
Smoke Abatement Society was adopted 
in August, 1945 by the Scottish Branch, 
subject to certain reservations. The 
principal effects of the Constitution were, 
(a) to provide for an increase in the 
amount of subscriptions all of which in 
future would be paid to the Society, and 
(b) to divide the Society into eight 
geographical divisions, of which Scotland 
would be one, each division to be 
administered’ by a Divisional Council 
whose activities would be subject to the 
general approval and guidance of the 
Executive Council of the Society, which . 
would make grants to the Divisions for 
approved expenses. The reservation 
above teferred to, concerned finance. 

The tepresentatives of the Scottish 
Division on the Executive Council of the 
National Society are Councillor Munro, 
Bailie Mrs. Lappin and myself. 

In order to stimulate interest in the 
movement the Scottish Division has held 
Conferences in various patts of the 
country. This year’s Conference was 
held in Falkirk, and was combined with 
an exhibition of modern fuel appliances. 

As has been the experience in other 
parts of the country, it has proved 
somewhat difficult to arouse an interest in 
smoke abatement, but it is undeniable 
that very real progress has been effected 
particularly in the larger industrial areas 
as a result of which many factory owners 
have introduced plant capable of giving 
the maximum amount of heat from the 
minimum amount of fuel. There has 
also been a remarkable development in 
the use of gas, electricity and solid 
smokeless fuels in domestic heating. 

The coal crisis experience of the post- 
war yeats has also helped to bring home 
to the whole community the need for 
preventing waste of fuel caused by the 
discharge of smoke into the atmosphere. 


The North-West Division 


By H. MOORE, Honorary Secretary 


under the new constitution of the 
Society was held in the Town Hall, 
Manchester, on the 18th July, 1946. The 
Lord Mayor (Councillor Hugh Lee) 
opened the meeting, expressed his keen 
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interest in smoke abatement, and wished 
the Society every success in its efforts to 
secute a smoke-free atmosphere. 

A Divisional Council was elected 
which has met on four occasions during 
the yeatr—at Bolton, Liverpool, Man- 


chester and Widnes, conforming to the 
desire of the Council to meet at various 
centres within the Division. Despite 
the prevailing difficulties of general 
shortage of man-powetr and materials, 
accentuated by the winter fuel crisis, the 
Divisional Council have made appreciable 
progress. 

At the second meeting of the Council, 
a small Committee was appointed to 
consider activities and policy. Under the 
Chairmanship of Professor Tylecote, 
this Committee approached the National 
Executive Council with regard to funda- 
mental principles in smoke abatement 
with reference to the manufacture of 
smokeless grates, supplies of solid fuels, 
installation of smokeless appliances in 
new houses, subsidies to encourage 
replacement of obsolete pattern grates, 
smokeless zones, district heating and 
investigations into the practicability of 
reducing costs of electricity and gas. 

A display of films on smoke abatement 
and town planning was arranged with 
the aid of the Central Office of Infor- 
mation and the Manchester Gas Depart- 
ment. The exhibition of the films to the 
Divisional Council and representatives of 
many Local Authorities in the area, 
though interesting, revealed the need for 
an up-to-date smoke abatement film. It 
is hoped that the new film to be produced 
by the British Gas Council, and in which 
the Society’s co-operation has been asked, 
will have strong reference to smoke 
abatement. 

The Council realise the many difficulties 
which prevail at the present time, 
notably the fuel shortage, and the 
inadequacy of production of the modern 


smokeless grates and appliances. They 
do not accept the view that these diffi- 
culties are insurmountable; on the 
contrary, the Government ate being 
utged to take advantages of all oppor- 
tunities to implement the recommenda- 
tions of the Simon report on Domestic 
Fuel Policy. The fuel crisis serves to 
emphasize the importance of avoiding 
waste in the use of raw coal and should 
act aS a spur to the Government to 
combine economy of fuel with smoke 
abatement and to give this matter high 
priority in National policy. 

Mote recently, the Council directed 
representations to be made to the 
Minister of Fuel and Power, urging that 
action should be taken to increase the 
production of smokeless grates, to 
popularize the new appliances by wide- 
sptead publicity, to encourage Local 
Authorities to instal them in all houses 
in their areas and to ensure that adequate 
supplies of solid smokeless fuels are 
available. The Council will continue 
this campaign to call for positive action 
at every opportunity, and trust that 
Divisional Councils in other areas will 
join forces with them, so that the demand 
for smokeless air will be truly national. 

The Council has continued to co- 
operate with the Institute of Fuel in 
holding two successful joint meetings in 
Liverpool and Manchester. Both 
meetings were well attended and there 
was undoubted evidence of a growing 
interest in the smoke problem which is 
encouraging. A further joint meeting 
has been arranged to take place in 
Manchester on 14th January, 1948, when 
the subject will be “‘ District Heating.”’ 


Yorkshire Division 
By JAMES GOODFELLOW, Honorary Secretary 


URTHER progress has been made 
F ir regard to the formation of a 
Yorkshire Divisional Council. 

At the meeting of the Yorkshire 
members and fepresentatives held in 
Leeds on the 20th June, the proposal of 
Mr. John W. Beaumont, Vice-Chairman 
of the Society’s National Executive, that 
a Divisional Council for Yorkshire be 
set up, was catried unanimously. While it 
was stressed that this new committee 
would in no way duplicate the work of 
the West Riding Regional Smoke Abate- 
ment Committee, it was agreed that only 
a btoadly based committee could co- 
otdinate the interests of all individuals, 


authorities, technicians, and industrialists, 
concerned with the smoke menace. 

The following members were elected 
to setve on a provisional committee 
charged with the drafting of a constitu- 
tion for the Divisional Council : 

Me. Eo]. Wintield, of Castleford ; 

Mr. J. W. Beaumont, of Halifax ; 

Councillor Mrs. Dell, of Pudsey; 

Councillor Roberts, of Rothwell ; 

Capt. A. W. Brown, M.B.E., J.P., of 

the British Electrical Development 

Association; Mr. A. C. Saword, of 

Hull; Dr. J. Johnstone Jervis, of 

Reeds; Mr. I. Hearty, Tumer, of 

Doncaster; and a representative of 


the Bradford Civic Society. 

This provisional committee met on 
the 22nd July at the Public Health 
Department, Vicar Lane, Leeds, under 
the chairmanship of Mr. A. C. Saword. 
Rules and Constitution for the Yorkshire 
Divisional Committee were drawn up, and 


ate to be submitted to a General Meeting 
of the Yorkshire members to be held in 
Leeds on the 18th September. It can 
therefore be anticipated that this new 
offspring will have begun a lusty infant 
existence by the time of the Edinburgh 
Conference. 


The Regional 


Smoke Abatement Committee 
THE SOCIETY 


REPORT BY 


HIS discussion on atea organization 
for smoke abatement would, of 
coutse, be incomplete if it did not 

consider the important position of the 
Regional Committees. To have asked 
each of the seven to present an individual 
report would, however, have ovet- 
Jengthened our programme today, and 
the account that follows is a composite 
repott based on the replies kindly 
supplied by the Committees to questions 
put by the Society. 

The Regional Committees are joint 
committees of local authorities, all but 
one of which are of an advisory character 
only, not based on, nor able to apply, 
any statutory provisions. The one 
exception is the Sheffield, Rotherham and 
District Committee, in which the con- 
stituent authorities have combined for 
the carrying out of their responsibilities 
under the smoke abatement sections of 
the Public Health Act, 1936. The 
active Advisory Committees number 
six, with a seventh, that for Northumber- 
land and Durham, not yet re-established 
after suspending its work in 1939. The 
others, too, suffered for a time, because 
of wartime conditions, but ate now all 
reconstituted and working. The 
essential facts about the membership 
and incomes of the Committees, including 
the Statutory Committee, are given in the 
accompanying table. 

From this it will be seen that the 
committees have an aggregate membet- 
ship of 278 local authorities, and that, 
excluding the statutory committee, their 
combined income is £425. The 
Statutory Committee has its own staff 
of smoke inspectors, and is in an entirely 
different financial category. 


Present Activities 


The replies received show that each of 
the Committees is actively concerned 
with what one of them sums up as being 
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“a co-ordinating body towards the 
education of local authorities for smoke 
abatement.” Cc-ordination, discussion 
of mutual problems, advice and assistance 
to members and others, are indeed the 
main functions of the Committees. 
Developments in propaganda, educa- 
tional work, the training of fireman and 
similar activities ate mentioned. The 
Manchestet and West Riding Committees 
also mention that they are giving 
assistance to their constituent authorities 
in relation to new housing and the 
implementation of the recommendations 
for the more efficient use of fuel in the 
home, made by the Fuel and Power 
Advisory Council in the Simon Report. 
The West Lancashire and Cheshire Com- 
mittee has issued a memorandum on 
domestic heating to its constituent 
authorities, and is hoping to arrange for 
a permanent exhibition of solid fuel 
appliances in Liverpool. 


Projected Activities 

Replies to a question on this show 
that an extension and intensification of 
ptesent work is generally desired, and 
that there are many other activities 
waiting to be developed. These include 
lectures and exhibitions (Bristol), liaison 
with the Regional Planning Authority 
(Manchester), co-ordination between the 
local authority members and _ other 
national and regional organizations e.g., 
the D.S.I.R., the Ministry of Fuel and 
Power, the ‘“N:Sa4°S. (Midlands), 
attention to the railway smoke problem 
(Manchestet), visits to works and 
installations (West Lancashire and 
Cheshire), the instruction of works’ 
engineers and operators, and advice to 
manufacturers on new and reconstructed 
plant (Sheffield), and inquiries into 
district heating and other projects. 
Altogether it can be seen that there is a 
very considerable amount of important 
work waiting to be done, 
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Development 
mittees 


As stated, the Committee for Sheffield, 
Rotherham and District is the only one 
having statutory powets. Its experience 
has shown that such joint action is fully 
ptacticable, while the Committee them- 
selves ate quite satisfied that this is the 
most rational and economic method of 
conttolling smoke emission. 

The question of whether they should 
transform themselves into similar bodies 
has been considered by some of the 
Advisoty Committees. Manchester, for 
instance, is in agreement that such a form 
of administration is desirable in many 
respects, and would in fact probably 
have established such a committee in 
1939, but for the outbreak of war. The 
ptoject has recently been considered 
again, and it has been agreed to defer 
further inquiry until it can be seen what 
changes in local government, including 
municipal boundaries, are to take place 
in the near future. Bristol, West Lanca- 
shite, and Greater London have not yet 
consideted the matter, and in Yorkshire 
and the Midlands it has been considered 
and not favourably received. The 
Midlands also advise deferment of 
further consideration until local govern- 
ment teorganization has been effected. 


into Statutory Com- 


Functions of the Committees under 
New Legislation 


The Committees were set up to work 
within the framework of the smoke 
abatement legislation that has remained 
substantially the same since 1875— 
control based on observations of smoke 
emission by an officer of a local authority 
ot combined local authorities. ‘There are 
now ptoposals being developed and 
discussed for new forms of legislation 
controlling smoke emission through the 
prior approval of new  fuel-burning 
installations, the setting up of smokeless 
zones, and the licensing of bituminous 
coal for use under approved conditions 
only. These ate radical developments, 
and they wili require considerable 
changes in administration. The question 
atises whether such changes will affect 
the Advisory Committees and call for a 
new examination of their functions and 
the question of administering the new 
legislation through regional units. 

This was admittedly a difficult question, 
at the present stage, to put to the Com- 
mittees, but the replies show that it is 
already appreciated by some, even though 
it has not yet been considered by others. 
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There is again a feeling that it must be 
deferred until the local government 
position is clarified, and it can be 
examined in conjunction with the general 
question of joint statutory action under 
the existing law. At the moment the 
value of asking the question is perhaps 
mainly in stressing the fact that if we are 
to ask for the basis of smoke prevention 
to be revolutionized, we must be able 
to show how the new order is to Le 
administered, and in this, the Regional 
Committees will naturally have an 
important voice. ; 


The Committees and the Society 


Finally, we asked the Committees if 
there was any confusion among their 
local authority members and potential 
members about their nature and functions 
in relation to those of the Society. Many 
local authorities ate, of course, members 
of both the Society and their appropriate 
regional committee, and some ate now 
also actively associated with the Divi- 
sional Councils of the Society. The 
set-up is admittedly rather confusing at 
first sight, and it is reassuring to note 
that the Committees consider either that 
no serious misunderstandings now exist, 
ot that they can easily be removed if and 
when they do arise. 


What difficulties there are, it is said, 
might be increased by the formation of 
the Society’s Divisional Councils, 
although this is not expressed by the 
Committees in the areas where the 
latter have so far been formed. 


The main material point, is, of coutse, 
in the membership of local authorities 
of two related organisations, and it must 
be emphasized again that the Committees 
consist solely of local authorities, and as 
such, have a special function to perform. 
The Society, on the other hand, includes 
and provides a meeting ground for local 
authorities and all others interested in 
the smoke problem. It seems to be quite 
fair to suggest that the two suscriptions 
payable by a local authority should be 
regarded as two parts of a single contri- 
bution——and a very modest one at that— 
to smoke abatement on district and 
national levels. Since the Committees 
and the Society work so closely together, 
and each in many ways helps the progress 
of the other, it is clear that the real value 
of support given to the one is enhanced 
when the other is also supported. — 


One Committee sums up its view by 
pointing out that some members of its 


Executive ate also membets of the 
Society’s national or divisional Councils, 
“and this arrangement might be pursued 
by other Regional Committees to secure 
a closer liaison at the highest level 
between the two organizations.” Further: 
** with the opportunities which they have 
through their member local authorities, 
the Regional Committees might assist in 
persuading authorities to join the National 
Smoke Abatement Society, and in further 
publicizing the Society’s literature and 


publications.” 

In conclusion, the thanks of the 
Society must be expressed to the Regional 
Committees and their Hon. Secretaries 
for the information contained in this 
report and supplied by them at short 
notice. This in itself is an excellent 
example of the spirit of cordial and 
helpful co-operation that exists between 
the Committees and the Society, and is 
a good auguty for progress in the 
common tasks that lie ahead. 


Discussion 


R. JAMES LAW (Sheffield, 
M Rotherham and District Com- 

mittee) said that as the Chief 
Inspector for the only Statutory Regional 
Committee which had been functioning 
for the past 17 years, he was pleased to 
have the privilege of giving his 
experiences with regard to this work, 
and of the feeling of frustration and 
disappointment at the lack of progress 
in other areas. When the Committee was 
formed in 1930, it was stated that “‘ steel 
could not be fabricated without making 
smoke.’ It took six years of research to 
prove that “ providing suitable appliances 
were used, smoke was not necessary.” 
Then, trade was too poor to _fustify 
expenditure. Later, the excuse was 
“that re-armament must not be impeded,” 
ana acain |“ we-wefein-.a) state of 
emergency.” The war came and they 
were told “to make as much smoke as 
possible without causing too much 
waste.” Fuel became scarce, but they 
wete asked “not to stop smoke” 
without consulting the Ministry about it. 
Now, it was the poor quality of the fuel 
that was impeding progress and the 
inability to obtain suitable supplies. 
The time was never opportune and the 
“* merry-go-round ” of evasion continued. 
The industrial gas demand had increased 
from 9 million cubic feet per day to 50 
million cubic feet, and for the time being 
that was the end of their resources. 
About one half of the boiler plants were 
mechanically operated and one third of 
the coal fired process furnaces. 

Prior approval for industrial leasing 
clauses was commenced in May, 1946, 
and it had been extended to Regional 
Planning for light and heavy industries. 
During that period, over 300 prospective 
heating plants had been approved and 
opposition had only been offered in five 


cases which, he thought all would agree, 
showed a spirit of co-operation that was 
going to have far-reaching effects in the 
future. Their area was not clean but 
they were progressing slowly and their 
difficulties were one by one being 
ovetcome. 

He wondered if other Regional 
Committees could say the same thing. 
When he looked at the list of Regional 
committees on an earlier page, he began 
to wonder if people were setious with 
regard to smoke abatement or not. 
With the exception of the Sheffield 
Committee there were 278 authorities 
with a total income of £425 per annum, 
ot 27s. 4d. per authority. In other 
wotds, the confidence placed in smoke 
abatement was that, for the sum of 
27s. 4d. per annum, you could keep 
your district and your conscience clean. 
How much work could a committee 
do with an income of £14. In order 
to know what was taking place in 
any atea, continuous observations and 
visits to works were necessary. Who 
was doing this observation work, and 
what right of access had any members 
of Advisory Committees? Even sup- 
posing this part of the work was done 
and continued nuisance was reported, 
how did these Committees proceed ? 

These, - said Mr. Law, were’ the 
fundamentals of smoke abatement work 
and if they were not being carried out, 
the Committee might just as well cease 
to function. 

The Society wete somewhat concerned 
with regard to Regional Committees and 
their attitude toward Divisional Councils. 
It would be interesting to hear the views 
of other Committees, but so far as 
Sheffield was concerned these Councils 
would pethaps give them a _ better 
understanding of each othet’s point of 
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view and of difficulties which had to be 
met and overcome. If it would stimulate 
the desire for a cleaner atmosphere and 
for definite action, instead of much of 
the talk without action that was taking 
place, Divisional Councils would serve a 
useful purpose. 


Dr. W. R. Martine (Birmingham) 
said that he could not allow Mr. Law’s 
tematks to pass unchallenged, but 
before he counter-attacked he would 
like to congratulate Mr. Moore on the 
strong line he had taken in asking for a 
real lead in smoke abatment from the 
powers that be. He, Dr. Martine, was 
convinced that the production of 
appropriate appliances and of smokeless 
fuels would have to be on a footing 
compatable to the recent war effort, if 
effective results wete to be obtained, and 
for that the lead must come from the top. 


Mr. Law might have a different 
problem in Sheffield from that of the 
Midlands—the gloom of his district 
cettainly would support that view. He 
continued to accuse the Midland Regional 
Advisory Council of being extinct; on 
this occasion basing such an opinion on 
stated income. It was not, however, 
just a case of filthy lucre. Larger mem- 
bership would be welcomed, of course, 
but all the large authorities did subscribe 
and funds were adequate. The view was 
still held in the West Midlands that a 
Regional body could help local authority 
and individual offender alike more 
effectively in an advisory than in a 
statutory capacity, and that if local 
authotities were using all the powers 
available through the Public Health 
Acts—which in fact all were not—and 
still further powers were requited, such 
additional powers should be vested in 
the local authority and not in a composite 
regional body. 


Alderman J. J. Milton (Bristol), said 
he had risen to speak as he represented 
the Bristol and District Regional Com- 
mittee, whom the last speaker mentioned 
as having an annual income of only 
£14 a year. Money was not always a 
measurement of work done. It was not 
in their region. They had, prior to the 
war, made considerable progress towards 
improving fuel efficiency and the abate- 
ment of smoke pollution. They had 
convinced industrial concerns of the 
waste and ill-effects of smoke and grit 
emission. They had joined with the 
local smoke abatement committee in 
persuading the Merchant Venturers 
Technical College to run classes for 


14 


stokers and to arrange for stokers, 
boilermen and firemen to have time off 
to attend the classes. They persuaded 
them and the Local Authority’s Planning 
and Works Committee that when altera- 
tion to plant or new installations were 
contemplated they would jointly consult 
with the Regional Committee on the 
best type of plant to install, bearing in 
mind fuel efficiency and the smoke and 
grit problem. It was considered best 
to confer while work was in progress 
tather than wait and complain later. 
The wart interfered with this work and 
they wete getting many complaints due 
largely to poor types of fuel and inefficient 
plant. They found that, in the main, 
managements were sympathetic and 
helpful. 

Alderman Milton then spoke . about 
the Bristol Electric Power Station 
situated at Portishead, outside Bristol. 
The District Council brought a complaint 
of smoke and grit emissions to the 
Regional Council and the Chairman and 
Secretary of the Regional Council saw 
the Town Clerk of Bristol, together 
with the Engineer and Manager of the 
Electricity undertaking. The Power 
Station was at ptesent being enlarged, 
and as a result of the Regional Council’s 
efforts, grit arrestors and smoke washing 
plant were to be installed. They had 
been assured that when the work was 
completed there would no longer be 
grounds for complaint. 

In the commercial centre of the city 
of Bristol a scheme of smokeless heating 
and hot water installation had been 
accepted by the City Council and when 
labour. and material were obtainable 
they were hopeful of setting up a Smoke- 
less Zone. 

In the domestic fire position they had 
the complete and positive sympathy of 
the Housing Committee who were 
installing as many of the new type of 
grate as they could get and had given a 
ptomise to the Regional Smoke Abate- 
ment Committee that they would, if the 
new type proved a success, remove the 
old type and replace them with the new 
ones when they were available. 

Alderman Milton concluded by saying 
that when consideration was given to 
the break during the war years and all 
that it meant in the negation of their 
achievements they felt hopeful that they 
would slowly make headway again until 
their goal of a smokeless city was 
obtained. 

Councillor Mrs. M. Dale (Wolver- 
hampton), said that she did not know of 


a mote important question to women ; 
men were in a majority at the conference, 
and she wished that women had been in 
that position. What was more important 
than health, clean air and less coal dirt 
to women-folk? There was a saying, 
“Tell a woman anything and the whole 
world will soon know.” She asked why 
were women not being educated in 
smoke abatement, and suggested that 
there should be a women’s section of the 
Society. Public opinion was wanted to 
achieve the object. 


W. L. Mather (Mather & Platt, Ltd.), 
said that as smoke pollution was not 
confined within municipal boundaries 
it was hard to see how any scheme of 
ptevention, based purely on municipal 
regulations and byelaws, could be effective 
since there was always likely to be some 
offender who stood out. He therefore 


considered that if such regulations were - 


introduced they should be on a national 
basis. Mr. Mather went on to say that 
while he was impressed by the Simon 
report, he was most distressed at the 
target of 20 years which was given for 
the fulfilment of smoke abatement. It 
made him think that the existing arrange- 
ments were inadequate and that something 
mote was tequired than was at present 
being done. Smoke was preventable, 
and had been prevented in all other 
countries except this, and until it was 
made illegal, he could see no hope of 
achieving it quickly. Regulations should 
therefore be introduced which, in the 
first instance, should consist of a British 
Standard Specification for fuel burning 
appliances, with which all new appliances 
would have to conform, and later some 
further regulations with a time limit 
which took care of the existing equipment 
that created a smoke nuisance. 


Mrs. J. Falconer (Electrical Associa- 
tion for Women), said that the Smoke 
Abatement Society had already tried to 
“get at? women’s organizations but the 
results had not been too successful. 
The Electrical Association for Women, 
for the past 21 years, had been doing its 
“ darndest ” to awaken interest in the 
smoke nuisance and get the coal fire 
abolished, but it was the man in the house 
who wanted a coal fire and would have 
nothing else. 


F. J. Redstone (Bristol), said that it 
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was not his intention to take part in the 
discussion on Wednesday morning, but 
that after some remarks that had been 
made he felt bound to make a few 
observations in defence—if that was the 
word necessary—of the work being 
catried out by the Bristol & District 
Regional Smoke Abatement Council. 
He could assure the delegates that this 
Council were making a full contribution 
in the move forward to a cleaner atmo- 
sphere, and from their record it was, in 
his opinion, clear that there was every 
reason for their existence and continued 
activities. This had been very evident 
from the appeals made by, and assistance 
already given to constituent members ; 
in addition demonstrations of smokeless 
appliances—a competition for the best 
essay by young petsons and a feature 
broadcast was being arranged for the 
near future. The small financial income 
to the Council had been referred to, but 
Mr. Redstone said that what they lacked 
in finance, the members of the Bristol and 
District made up for in enthusiasm. 
One further interesting feature was 
the link that had been made with Town 
Planning Authorities, and in Bristol 
industrial building leases were in future 
to include a suitable clause in connection 
with Smoke Prevention. 


A gteat deal would be heard during 
the conference about grit nuisances, 
and he was pleased to say that Technical 
Officets of the Ministry of Fuel and 
Power wete co-operating very fully in an 
effort to overcome nuisances of this 
character in the Bristol area. 


W. Beaumont (Coventry), referred to 
the valuable contribution made by the 
Society in their efforts for the abatement 
of atmospheric pollution, local authorities 
had derived help and guidance particularly 
from recommendations made at the last 
conference held at Brighton. As a 
result of the teports of the Brighton 
Conference proceedings, his council was 
now considering securing powers for 
the creation of a smokeless zone, a scheme 
for district heating was contemplated, 
smokeless fuel burning appliances were 
being installed in all new council houses, 
and steps wete being taken to secure 
“prior approval” in telation to all 
solid fuel burning appliances in industrial 
concerns. 


The Work of Government Departments 


Introductory Remarks by the Chairman 
J. CAMERON SMAIL, O.B.E., F.R.S.E. 
Principal, Heriot-Watt College, Edinburgh 


CONGRATULATE the organizers 
if of the Conference on the variety and 

range of papers submitted. There is 
ample evidence that the disease of smoke 
is being carefully investigated and also 
the remedies. While it may not be 
entirely eliminated, at least it can be 
mitigated for the benefit of the com- 
munity. Economic and_ industrial 
conditions, however, prevent the speedy 
application of some of the generally 
agreed and more obvious remedies, 
including improved plant and appliances. 
Considerable developments might, how- 
evet, take place by more intelligent 
use of appliances now installed and by 
more cateful supervision and attention 
to detail. The education of the various 
groups of persons interested, both in the 
supply and the use of various types of 
fuel, is being vigorously pursued from 
managers and engineers to housewives 
and stokers, but there is, in my view, 
the problem of obtaining sufficient 
numbers of skilled young scientists and 
engineers to tackle the large number of 
outstanding problems. I am glad to 
know that Mr. Edward will speak on 
what is being done in this direction and 
there is, no doubt, that a considerable 
amount of direct training has been given 
during the past few years with good 
results. The problem is, however, a 
continuing one and will call for attention 
in an increasing measure. Not only is 
smoke abatement desirable in itself, but 
fuel economy is now being pressed 
forward and has become a major issue 
in the country’s welfare. This is readily 
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understandable in view of the very 
great increase in the cost of coal and it 
does not appear that in the near future 
the cost will be materially reduced. 
Economy is therefore imperative, and it 
might be coupled with the elimination 
of the smoke nuisance. 

The papers for submission and 
discussion by Mr. Hurley on “ The 
Composition of Smoke ” and the paper on 
** Atmospheric Pollution Research” by 
Dr. Meetham embody the results of very 
careful and extensive observations and 
these studies should have some signi- 
ficance for town planners who have had 
zoning as a major consideration for many 
years. The work of Government 
Departments in relation to smoke 
abatement, namely, the Department of 
Scientific and Industrial Research and 
the Ministry of Fuel and Power represent 
only a small part of the national activity 
devoted directly and indirectly to the 
matters under consideration. Other 
bodies having very special interest in 
the problems ate the National Coal 
Board, the Meteorological Office, the 
Ministry of Supply and the Board of 
Trade—not to mention the Town and 
Country Planning Authorities, but the 
local government departments are most. 
vitally interested and co-operation 
between them and the Government 
Depattments will tend to solve some 
of the most urgent problems. “ Auld 
Reekie ”’ had its own problems but one 
of the diagrams in the paper before you 
will show that they might live in much 
less favoured areas. 





(1) Department of Scientific and Industrial Research 


The Composition of Smoke 


By 7. F...fURLEY, O.B.Ee iB:Sc.,.:AJM.1-C:E., 
Principal Scientific Officer, Fuel Research Station 


| Foreword 


HE Fuel Research Station of the 
Department of Scientific and Indus- 
trial Research has worked for many 

yeats on the measurement and prevention 
of smoke from both industrial and 
domestic chimneys. In addition, as mem- 
bers of the Conference will be aware, 
the Department has for some yeats 
assumed tesponsibility for the work 
catried out in co-operation with local 
authorities and other interested bodies 
under the guidance of the Atmospheric 
Pollution Research Committee as des- 
cribed in the paper by Dr. A. R. Meetham. 


The investigations dealing with the 
measurement of smoke emission have 
included the development of methods 
of measuting the density of the smoke, 
both as it passes up the chimney and as it 
leaves the chimney, and also the design of 
apparatus for collecting representative 
samples of smoke. The outcome of this 
wotk has included the correlation under 
various conditions of the concentration 
of the smoke with its optical density for 
both domestic and industrial chimneys. 


Methods of preventing smoke have 
also been developed in connection with 
both domestic fireplaces and industrial 
boilers. On the domestic side the 
wotk has included the preparation of 
smokeless fuel in specially designed 
low-temperature carbonization plant and 
the design and testing of smoke con- 
suming domestic fireplaces and appli- 
ances. On the industrial side the work 
has included the testing of full-scale grit 
atrestets and the design of smoke 
eliminators for hand-fired boilers. 


During the war, smoke eliminators 
_ developed at the Fuel Research Station 
- wete successfully applied to the majority 
of deep-sea coal-fired ships in the British 
and Allied Merchant Navies. These 
devices not only reduced smoke, but 
tests catried out under actual sea-going 
conditions showed that their operation 
resulted in an appreciable reduction in 
fuel consumption. The same principles 


ate now being applied to devices suitable 
for natural draught Lancashire boilers 
for use on land. 

As this session deals with “ the work 
of Government Departments in relation 
to smoke prevention ” it was originally 
intended to present a paper describing 
generally the investigations carried out 
at the Fuel Research Station relating to 
the measurement and prevention of 
smoke emission. It will be realized, 
however, that it would be impossible 
to covet adequately the whole of the 
wotk done by the Fuel Research Station 
in a paper of a length suitable for presenta- 
tion at this Conference. Such a paper 
might be interesting and informative, but 
it would have much less practical value 
than one giving experimental data. 
It so happened an attempt was made to 
cotrelate certain aspects of the work of 
the Fuel Research Station on smoke 
reduction and smoke measurement in a 
paper presented this year to the Eleventh 
International Congress of Pure and 
Applied Chemistry. Only a_ short 
abstract of the paper was tead at the 
Congress and the complete paper will 
not be printed in the proceedings of 
the Congress for a considerable time. 
As the information contained in the 
paper was felt to be of immediate interest 
to the National Smoke Abatement 
Society, permission was obtained 
from the Congress to present it in full 
at the present Conference, where it is 
thought it will be of far more practical 
value than the mete résumé which would 
be the result of trying to compress into 
one short paper the whole of the work 
of the Fuel Research Station on smoke 
prevention. 


From the point of view of the National 
Smoke Abatement Society, perhaps the 
most important point made in the paper 
is that when smoke was made from a 
variety of coals in several different 
types of apparatus, varying in size 
from the domestic fire to the Marine 
boiler, the concentration of smoke in 
terms of the weight of suspended matter 
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per unit volume of flue gas was pro- 
portional to its optical density. In other 
words, optical density may be used as 
a measute of Atmospheric Pollution. 
Members of the Society will be able 
to visualize so wide a field of application 
for this generalization, that it may be 
advisable to stress its limitations rather 
than its implications. Thus, in all the 
experimental work the intensity of the 
smoke was increased by restricting the 
ait supply to the furnace and the results, 
therefore, apply only to smoke produced 
in this particular way. It is not to be 
expected for example that they will apply 
to grits or to light-coloured fine powdered 
fuel ash. Similarly, it must be remem- 
bered that the same weight of smoke 


will have a different optical density if 
th flue gases are diluted with air or with 
clear flue gases from another boiler. 

Of scarcely less importance are the 
figutes given for the combustible con- 
stituents of the smoke made under 
various conditions and for the magnitude 
of the corresponding waste of fuel. 
Many producers of excessive smoke 
know that even with really black smoke, 
the loss of potential heat in the visible 
smoke patticles is relatively small, but 
they ate not always aware how much 
more heat is lost in the associated invisible 
combustible gases. The data relative 
to these losses should be of considerable 
value in any campaign to show that 
making smoke does not pay. 


Paper originally presented to the Eleventh 
International Congress of Pure and Applied Chemistry 


Introduction 

Most of the information already 
available concerning the solid, liquid, 
and gaseous ptoducts of incomplete 
combustion emitted from industrial and 
domestic chimneys has been collected 
during investigations into atmospheric 
pollution and refers to their general 
distribution in the atmosphere and over 
the surrounding countryside. Much less 
is known about the composition and 
concentration of the smoke as it passes 
up the chimney. 

In the course of various investigations 
catried out at the Fuel Research Station 
ovet a petiod of yeats, a considerable 
amount of information has been accumu- 
lated which indicates that definite relation- 
ships exist between the optical density 
of the smoke and such factors as the 
concentration of suspended matter in the 
flue gases, the analyses of the suspended 
matter and of the flue gases, and boiler 
efficiency. These relationships are of 
interest from two points of view, firstly 
the extent to which the operation of 
furnaces under conditions giving rise to 
incomplete combustion effects atmo- 
spheric pollution generally and, secondly, 
the effect of such conditions upon thermal 
efficiency. Both aspects are of national 
importance as the first affects the health 
and general well-being of every individual 
living in or near industrial areas, while 
the second affects the amount of fuel 
requited and therefore fuel costs. 


Smoke of Constant Intensity 
In a Technical Paper* recently pub- 


* Depattment of Scientific and Industrial Research, 
Fuel Reseatch Technical Paper No. 33—Smoke and its 
Measurement, H.M.S.O., 1946, Price 6d. 


18 


lished by the Fuel Reasearch Station, the 
results ate given of a series of tests in 
which the extent to which smoke was 
emitted from the chimney of a hand-fired 
Lancashire boiler was controlled by 
deliberately restricting the quantity of 
secondary air admitted over the fire. 
Apparatus was installed by which the 
smoke passing up the chimney at any 
time could be given a “‘ smoke number ” 
proportional to its optical density, and 
arrangements were made for collecting 
representative samples of the suspended 
matter and of the flue “gases. ~ Tests 
wete made over a wide range of smoke 
numbers with strongly and weakly 
coking coals at full load and at half 
load. The conditions were artificial 
to the extent that the smoke intensity 
was maintained constant during each 
test by frequent firing and in addition, 
the method of controlling the secondary 
air was not conducive to a high degree 
of “turbulence “in’ the: farace: “>the 
results obtained may, therefore, be 
closer to those which might be expected 
from some types of mechanically fired 
boiler than from a hand-fired boiler. 
Nevertheless the general trend of the 
relation between smoke and its composi- 
tion may be capable of general application. 

It was found that both at full load 
and at half load the total weight of 
suspended matter emitted in a given 
time was propottional to optical density, 
but with a given smoke number more 
was emitted in unit time at full load than 
at half load (Fig. 1). Optical density 
by itself, therefore, does not give a 
measure of the extent to which a certain 
chimney is tesponsible for atmospheric 
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pollution. 

On the other hand, at any given 
smoke density, the weight of suspended 
matter in a unit volume of flue gas was 
approximately the same at both loads 
and roughly proportional to the smoke 
number (Fig. 2). It follows that a 
rough estimate of the atmospheric 
pollution from the chimney can be made 
from the intensity of the smoke, combined 
with a knowledge of the volume of flue 
gases passing up the chimney. 

_ The composition of the suspended 

matter corresponding to smokes of 
varying intensity is shown in Figs. 3 and 
4. The amount of tar was determined 
by extraction with carbon disulphide, 
and the “ash” by igniting a portion 
of the solid tesidue. The percentages 
of carbon and hydrogen were determined 
on another portion of the  tar-free 
residue and corrected to percentages 
of the total suspended matter. In addition 
to the tar, carbon, hydrogen and ash, 
the samples of suspended matter con- 
tained some 20 to 40 per cent. of water- 
soluble salts, such as ammonia sulphate 
and chloride. The most noticeable 
feature of Figs. 3 and 4 is the rapidity 
with which the tarry matter, which is 
from many points of view the most 
objectionable feature of smoke, increased 
with the density of the smoke. 

It was also possible in these tests to 
correlate the flue gas analysis with smoke 
density as shown in Fig. 5. It will be 
observed that very little difference 
occutred in the CO, content of the 
flue gases overt a wide range of smoke 
densities. A figure of 14 per cent., 
~which cottesponds to excellent com- 
bustion with a light smoke, was also 
obtainable with a black smoke, from 
which it is clear that a good CO,-recorder 
chatt is not necessarily a critetion of 
good operation. On the other hand, 
as the smoke became darker there was 
a pronounced increase in the percentages 
of the combustible gases CO, H, and 
CH, With the darker smokes the 
ptesence of these combustible gases 
is a formidable source of heat loss, as is 
strikingly shown by Fig. 6 in which the 
potential heat loss due to combustibles 
passing up the chimney is plotted against 
smoke number. 

Although the weight and composition 
of the suspended matter is of importance 
in connection with atmospheric pollution, 
the loss of efficiency due to the presence 
of suspended matter in the flue gas is 
small compated with that arising from 
the presence of combustible gases. With 


dense smoke the latter loss amounted 
to more than 10 per cent. of the heat in 
the fuel. 

With very light smoke the loss due 
to incomplete combustion was exceeded 
by that caused by the presence of too 
much excess ait and, under the conditions 
of these tests, it would appear that 
maximum efficiency would be obtained 
by using about 20 to 40 per cent. of 
excess air and making a moderate smoke, 
cotresponding to a Number 2 Ringelmann 
chart. 


Smoke of Varying Intensity 


When smoke is made in a hand-fired 
boiler its intensity varies throughout 
the fiting cycle according to the rate of 
evolution of volatile matter. Immediately 
after firing, volatile matter is given off 
quickly and a considerable amount of 
smoke will be made unless sufficient 
air for its combustion is admitted over 
the. fire. “After-.ay.time, most) of the 
volatile matter has been given off and 
there follows a period with little or no 
smoke emission. This ends when the 
fire is disturbed by taking or slicing, 
giving rise to a further period of smoke 
emission. This period is in its turn 
followed by another period with little 
ot no smoke, after which the cycle 
begins again. 

The length of the two periods of 
smoke emission depends upon the type 
of coal used, the method of firing, and 
the time at which raking is carried out. 
The amount of smoke made depends 
upon the quantity of air admitted over 
the fire in conjunction with turbulence 
and furnace temperature. 

Figs. 7(a), 7(b) and 7(c) show the 
relation between time and the optical 
density of the smoke, determined by 
means of a photoelectric cell, during 
typical cycles when making fairly heavv 
smoke under the following conditions - 

(a) with Northumberland singles, firing 
a Lancashire boiler at 10 minute 
intervals, 

(6) with Durham “‘ Deep Sea Bunker ” 
coal, firing a natural-draught marine 
boiler at 20 minute intervals, 

(¢) with Yorkshire “ Mixed Bunker ” 
coal, firing a forced-draught marine 
boiler at 30 minute intervals. 

In Fig. 7(d) a similar curve is given 
for a domestic fireplace re-fuelled 
at 35 minute intervals. 

It will be observed that in all cases 
in spite of the difference in the type of 
plant used, the length of the firing cycle, 
and the class of coal fired, the curves are 
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of the same general shape, and this is 
emphasised in Fig. 7(e), in which the 
cutves ate superimposed to a modified 
scale. It is of interest to note that the 
shape of the curves is very similar to 
that of two additional curves, also given 
in Fig. 7(e), showing the rate of gas 
evolution from coal carbonized in a 
low-temperatute laboratory assay appa- 
ratus and in low-temperature horizontal 
retorts, respectively. 


Hand-fired Lancashire Boiler 

With the short firing cycle of 5 to 10 
minutes’ duration usually employed with 
a Lancashire boiler the rate of smoke 
emission does not remain approximately 
constant for any appreciable length of 
time. It is therefore difficult to collect 
a teptesentative sample of dust at a 
series of fixed optical densities. On the 
other hand it is comparatively simple to 
collect a gas sample with sufficient 
speed, and an instantaneous reading of 
optical density can be obtained by means 
of a photoelectric cell measuring the 
intensity of a beam of light which has 
passed through the smoke. 

Fig. 8 shows the relation between the 
optical density of smoke passing up the 
chimney of a _ hand-fired Lancashire 
boiler burning Northumberland singles, 
and the percentages of CO,, CO, Hy and 
CH, in the flue gas. For convenience, 
optical density is taken throughout 
this paper to mean logy, I./I,, where I, 
is the intensity of the original beam, and 
I, the intensity of the transmitted light, 
cottected for a column of smoke 1ft. 
thick and 60 deg. F. 

The gas samples were collected quickly 
at the peak of the period of smoke 
emission following firing, using varying 
amounts of secondaty air. It will be 
obsetved that, under these conditions, 
the percentage of CO, was high, varying 
from about 16 with a light smoke to 
about 14 with a very heavy smoke of 
optical density 3. It was fairly constant, 
however, over a large part of the range. 
The percentages of CO, H, and CHy,, in 
that order, increase steadily throughout 
the range of smoke intensities. 

The results just discussed refer to the 
instantaneous relations, shown by “‘snap” 
samples, between optical density and 
smoke emission. It is of equal interest 
to examine any relation which may exist 
between the average intensity of the 
smoke and the average composition of 
the flue gas over a period. By this 
means, it is possible to get some idea 
of the effect of smoke emission upon 
boiler efficiency and fuel consumption. 
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In Fig. 9 the average optical density 
of the smoke made during a series of 
8 hour trials has been plotted against 
the corresponding percentages of COsz, 
CO and Hy, in the flue gases. In the 
avetage samples of flue gases collected 
ovet complete trials, the percentage of 
CO, remained almost constant at a little 
over 13 per cent., over the whole range 
of smoke intensities. The percentages 
of CO and Hy, rose steadily as before, 
while methane was only apparent in 
measutable quantities with the heavy 
smokes. Plotted to the same scale Figs. 
8 and 9 are almost identical. 

It is clear from Fig. 10, in which the 
heat lost by combustible gases is plotted 
against optical density, that the pro- 
duction of heavy smoke is accompanied 
by large heat losses as a result of the 
presence of invisible combustible gases. 


Scotch Marine Boiler 

In the course of an investigation into 
the possibility of reducing smoke emission 
from merchant ships, a series of boiler 
trials was catried out on the marine 
boiler at the Fuel Research Station using 
strongly caking Durham “Deep Sea 
Bunker”? coal and medium caking 
Yorkshire “Mixed Bunker” coal as 
supplied to merchant ships during the 
wat. The trials were made under both 
forced draught and natural draught 
conditions, with and without various 
smoke eliminating devices, and using 
the 20 to 30 minute firing cycle customary 
at sea. 

With a firing cycle of this length it is 
possible to collect adequate samples of 
the suspended matter in the funnel gases 
during each of the two periods of smoke 
emission following firing and raking 
and the comparatively smokeless periods 
between them. The opportunity was 
accotdingly taken during the trials to 
collect a large number of these samples, 
together with the corresponding gas 
samples, and typical examples of the 
results obtained are given in Fig. 11.. 
This shows graphically the average dust 
concentration over the various periods 
of the firing cycle when operating under 
similar conditions using natural-draught 
and making heavy smoke with Yorkshire 
coal and Dutham coal respectively. 
Fig. 11 also shows in tabular form the 
corresponding flue gas analyses and the 
composition of the suspended matter, 
but these will be discussed generally 
for the whole series of trials. 

For this purpose optical density has 
been plotted in Figs. 12 to 16 against the 
concentration of suspended matter in 
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the funnel gases and the composition 
of the funnel gases for the whole series 
of trials, and against the composition 
of the suspended matter for the trials 
with natural-draught. As would be 
expected from a consideration of the 
experimental conditions the individual 
points from which the curves are 
drawn ate somewhat scattered (see for 
example rig. 12)’ but. in every case 
their general trend is clearly defined. 
Thus, when optical density is plotted 
against concentration it is found that, 
‘irrespective of whether the coal was 


strongly caking or weakly caking, 
whether forced draught or natural 
draught was employed, whether the 


smoke was heavy or light, and whatever 
the method of introducing the secondary 
air and the length of the firing cycle, then 
all the points group themselves about 
the same straight line. 

As this straight line passes close to the 
origin, it is evident that, as in the widely 
different case of a Lancashire boiler fired 
so as to make smoke of constant intensity, 
the weight of suspended matter carried 
up the funnel by the products of com- 
bustion tends to be approximately 
proportional to optical density. 

In the trials carried out with natural 
draught, determinations wete made of the 
percentages of ash, tarry matter, and of 
the carbon in the tar-free residue, on a 
large number of samples of suspended 
matter. The relation between these 
quantities and optical density are shown 
in Fig. 13. Presumably because of the 
difficulty of analyzing very small quan- 
tities of material, the points with the 
lighter smokes with optical densities up 
to about 2 were scattered, but above that 
density they conformed closely to the 
cutves drawn through them. 

As in the case of the Lancashire boiler 
(Fig. 4), there was a decrease in the 
proportions of ash and an increase in the 
tar and carbon as the optical density 
increased, but the percentages of tar 
and carbon wete much smaller with the 
marine boiler. This may well have been 
because the furnace conditions with 
regard to turbulence and temperature 
wete mote conducive to the production 
of ‘‘ distillation ” smoke during the tests 
on the Lancashire boiler. 

Over a wide range of smoke intensities, 
the percentage of CO, in the funnel 
gases (Fig. 14) remained approximately 
constant at about 13 to 14 per cent. 
With very light smoke it tended to fall, 
ptesumably owing to the use of larger 
proportions of excess air; with the 
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heavier smokes it also tended to fall, but 
for the opposite reason, i.e. a deficiency 
of excess ait. 

The remaining curves in Fig. 14 show 
that, as in the case of the Lancashire 
boiler, the percentages of CO, H, and 
CH, increase steadily with increasing 
smoke density. The same trends are 
followed in the corresponding curves in 
Fig. 15, for averages over complete trials. 

The average heat losses from 
incomplete combustion ate given in Fig. 
16, the most interesting feature of which 
is the small amount of heat in the sus- 
pended matter compared with that in the 
combustible gases. Even with a very 
heavy smoke the total heat lost in the 
suspended matter is only about 2 per 
cent. of that of the fuel burned and only 
one-sixth of the total heat losses which 
in some ttials exceeded 10 per cent. of 
the heat value of the fuel. 

It might be objected that losses of this 
magnitude do not occur in ordinary 
practice as a result of making smoke, 
but such losses were recorded during 
trials carried out in a typical merchant 
ship fired in the ordinary way during a 
normal commercial voyage.* In the 
same ship a saving equivalent to 5} per 
cent. of the fuel consumption was 
achieved merely by using a _ device 
developed during the war to reduce 
smoke for tactical reasons. Moreover, 
analysis of the trial results suggests 
that, by modifying the apparatus and the 
method of fiting to reduce the smoke still 
further, an even greater saving would 
have been possible. 


Domestic Smoke 


Wide as are the differences in the design 
of the combustion equipment and in the 
methods of firing employed in hand-fired 
boiler furnaces, the corresponding diver- 
gences in domestic fiteplaces are still 
mote pronounced. In particular, the 
manner in which ait passes through the 
fuel bed and the extent to which the 
products of distillation and combustion 
ate cooled by, and mixed with, secondary 
air differ enormously, while the method 
of stoking varies with the idiosyncrasies 
of each user. It is not surprising, there- 
forte, to find wide variations in the figures 
given for the composition of the flue 
gases and of the “smoke” by various 
authorities. Thus the percentage of 
CO, is said by some to be of the order 





* Department of Scientific and Industrial Research, 
Fuel Research Technical Paper No. 54.—The Reduction 
of Smoke from Merchant Ships. H.M.S.O. 1947. Price 
1s. 3d. 
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of 0.2 to 0.3 per cent. and by others to 
be 1.2 to 2 per cent. Early investigators 
estimated the weight of soot produced 
to be about 5 per cent. of the fuel burned, 
but more recent work, including tests 
at the Fuel Research Station, suggests a 
more general figure of about 2 per cent. 

Owing to the very high dilution of the 
chimney gases by air there is considerable 
difficulty in estimating accurately the total 
heat loss due to incomplete combustion in 
domestic fireplaces. Such figures as are 
available suggest that the total heat loss 
is of the order of 15 to 20 per cent. of the 
fuel fired, of which only about 2 per cent. 
is in the suspended matter. 

In general terms, the smoke from 
domestic fireplaces, like that from 
industrial furnaces, can be divided into 
two broad types, “ distillation’? smoke 
and “ cracked ” smoke, the type evolved 
from any particular fireplace being 
determined largely by the rank of the coal 
used and the period in the fuelling cycle. 
Both types were made in a series of 
tests at the Fuel Research Station in 
which smoke samples were collected 
during periods when the optical density 
of the smoke was reasonably uniform. 
The coals used coveted the whole range 
of caking indices; nevertheless, as in 
the case of the industrial chimneys, the 
concentration of suspended matter in the 
chimney gases was always directly 
proportional to the optical density of the 
smoke (Fig. 17). 


Correlation of Results 

Befote attempting to correlate the 
results already given it must be pointed 
out that they wete obtained on full-scale 
commercial equipment and in some cases 
in the course of trials which did not have 
as their main object the determination 
of a telation between optical density and 
the composition of smoke. It must be 
admitted that the plants were in good 
condition and that every care was taken 
to get representative samples, but the 
control was not comparable with that 
achieved in the laboratory. Thus, 
several stokers were employed who had 
vatying degrees of skill, the quality of 
the coal may have changed slightly 
from hour to hour, and the distribution 
of the smoke in the chimney may have 
vatied with atmospheric conditions. 

There wete also deliberate changes, 
e.g. in the rank of the coal and in the 
furnace equipment. It was therefore to 
be expected that, as indeed was the case, 
the experimental points would fall in 
bands rather than precisely on curves. 
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Nevertheless, the general trend of the 
results is rematkably well defined. 

The outstanding feature is that, in 
spite of the wide variation in conditions, 
the optical density of the smoke was 
always approximately proportional to the 
concentration of the suspended matter. 
Although the range of optical densities 
covered in the various series was wider 
in some cases than in others, when the 
cutves from Figs. 2, 12 and 17 are plotted 
together (Fig. 18) it would appear that 
with any type of coal, with smoke of 
constant intensity from a Lancashire 
boiler, or of variable intensity from a 
matine boiler, or with smoke from a 
domestic fireplace, the same relation holds 
between optical density and smoke 
concentration. The inference is that it is 
at least probable that the same relation 
may hold when smoke is made under 
other conditions. 

This agreement does not apply to the 
actual composition of the suspended 
matter, but this would not be expected ; 
it is unlikely, for example, that “ cracked ” 
smoke would contain as much tarry matter 
as “« distillation ” smoke. 

With the industrial boilers the per- 
centage of COg, in the flue gases differed 
slightly in different plants, possibly due 
to vatying degrees of air infiltration, 
but it is noteworthy that there was little 
vatiation in. the avetage percentage of 
CO, over the full range of smoke inten- 
sities (see Figs. 5,9 and 15). This obser- 
vation follows from the fact that a small 
change in the percentage of secondary air 
results in a large variation in smoke 
production. 

It is to be expected that the percentage 
of CO, H, aad CHy in the fue gases 
with any given smoke density would vary 
with furnace conditions, but with any 
patticular equipment there was a regular 
increase in the percentages of CO and 
H, in the flue gases with increasing 
smoke density. In all cases the percentage 
of H, was about one-third that of CO. 
The proportion of CH, is more irregular, 
but becomes important with the darker 
smokes. 

There is also general agreement in the 
heat loss in the suspended matter, which 
throughout varies from 0 to about 3 
per cent. of the heat in the fuel, according 
to the amount of smoke made. This 
heat loss is in all cases small compared 
with that in the combustible constituents 
of the flue gases. 


Summary and Conclusions 
An attempt has beer made to correlate 
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the optical density of smoke with the 
concentration and composition of the 
suspended matter carried by the flue 
gases, and with the analysis of the flue 
gases. ‘The relevant experimental data 
wete collected while burning a wide 
range of coals with varying firing con- 
ditions in a hand-ftred Lancashire boiler, 
a hand-fired Scotch marine boiler, and 
a domestic fireplace. 

In all cases the optical density of the 
smoke was approximately proportional 
to the concentration of the suspended 
matter and the same relation appeared to 
hold with each appliance, irrespective of 
the type of coal fired or the method of 
firing. 

The composition of the suspended 
matter varied with the furnace con- 


PER CENT 


heat lost in the suspended maiter was 
comparatively small, and even with very 
dense smoke was only about 2 per cent. 
of the heat value of the fuel. 

From the point of view of atmospheric 
pollution, the implication is that the 
optical density of the smoke gives a 
direct indication of the extent to which a 
particular chimney is tesponsible for 
pollution by “smoke” provided the 
volume of the flue gases can be estimated. 
From the point of view of thermal 
efficiency and fuel consumption the results 
show that the production of dark smoke 
indicates a serious waste of fuel. Only a 
small proportion of this waste is in the 
potential heat of the visible smoke 
particles, most of it arising from the 
presence of the invisible combustible 
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ditions, although the percentages of tarry 
matter and carbon always increased with 
increasing smoke density. 

The composition of the flue gases also 
vatied with the furnace conditions. 
With the industrial boilers there was 
little difference in the percentage of CO, 
over the whole range of smoke densities, 
but the percentages of .CO and H, 
increased steadily with increasing smoke 
production, the percentage of H, being 
usually about one-third that of CO. 
With the heavier smoke appreciable 
amounts of CH, were present, but not 
in a fixed ratio with the CO. 

The combustible gases CO, Hs, and 
CH, were present in sufficient quantity 
to account for a serious heat loss, which, 
with heavy smokes was equivalent to 
over 10 per cent. of the heat value of the 
fuel burned. On the other hand, the 
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gases associated with smoke production. 
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The Measurement of Atmospheric 


Pollution 


By A. R. MEETHAM, M.A., D.Phil. 


Superintendent of Observations Atmospheric Pollution Research, 
Fuel Resaane Station, Greenwich, S.E.10. 


P SHE movement for the systematic 
investigation of atmospheric pol- 
lution in Great Britain may be 

said to date from the conference of 

delegates of municipal authorities and 
others held in connection with the 

Smoke Abatement Exhibition in 1912. 

Observations were already being made in 

London, Glasgow, Leeds and elsewhere, 

and the need was felt for these efforts 

to be co-ordinated. It was obviously 
desirable that the information obtained 
by different obsetvets should be 
reasonably comparable for the same 
place, from month to month, from 
season to season, and from year to 
year; also for different places for the 
same periods. A committee for the 

Investigation of Atmospheric Pollution 

was therefore appointed in 1912 to “ draw 

up details of a standard apparatus for the 
measurement of soot and dust and 
standard methods for its use.” 

The work of the Committee continued 
with the help of a “‘ grant-in-aid” by 
the Department of Scientific and Indus- 
trial Research, which was established in 
1916. It is interesting to note that the 
grant in aid of atmospheric pollution 
research must have been one of the first 
grants made by the Department. Annual 
reports of observations and research 
wete published. The first Standard 
Deposit Gauge was described in 1916 
and observations wete reported going 
back to 1914. The Owens Jet Dust 


Counter was described in 1923, the 
Owens Automatic Filter in 1924, and 
several other important instruments 


were developed by this energetic com- 
mittee through the great inventiveness 
of the Honorary Secretary, Dr. J. S. 
Owens. In 1927, the financial arrange- 
ments of the Committee were reorganized, 
part of the cost being borne by sub- 
scription, from various local authorities, 
and other bodies who either maintained 
observations or who wete especially 
concerned about atmospheric pollution, 
and the remainder of the cost being borne 
out of the grant of the Department of 
Scientific and Industrial Research. The 
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Committee which has become known as 
the Meteorological Office (Air Ministry) 
Advisory Committee on Atmospheric 
Pollution was dissolved. Two new 
Committees wete constituted by the 
Department of Scientific and Industrial 
Research, a large one, representing the 
interests of the co-operating bodies 
(as they came to be called) and a small 
one of specialist advisers on research 
under the chairmanship of Dr. G. C. 
(later Sir George) Simpson, Director of 
the Meteorological Office. 

These arrangements have persisted with 
little change until the present day. The 
small Committee is called the Atmospheric 
Pollution Research Committee. Dr. 
G. M. B. Dobson, F.R.S., has been its 
chairman since 1934. It was reconsti- 
tuted in 1945 as a committee of the Fuel 
Research Board, and it was empowered to 
consider the prevention of atmospheric 
pollution ; as well as its measurement. 
This did not of course imply that 
pteviously no work has been done in 
the Department of Scientific and Indus- 
trial Research on prevention of pollution, 
As is evident from the paper of T, F 
Hurley before the meeting, considerable 
reseatch had already been done by the 
Fuel Research organization on the 
prevention of smoke and other forms of 
atmospheric pollution. The large com- 
mittee is now known as the Standing 
Conference of Co-operating Bodies, 

It is evident from this very short 
historical account that measurements 
of atmospheric pollution are made 
primarily because they are needed by the 
Bodies who ate taking active steps to 
reduce pollution. The central work of 
designing and standardizing equipment 
and methods of observation arose 
because of the desire of these Bodies 
to co-operate instead of working indepen- 
dently. The problems of measurement 
have hese led to the design and 
imptovement of instruments and 
methods. The problems of intetr- 
pfetation of measurements have led to 
fundamental research in the behaviour 
of smoke and other atmospheric pollution 


from the time when it is released into the 
open-air. Some of the fundamental 
problems ate very interesting indeed, 
and their answers, if they are satisfactorily 
solved, may have a bearing on meteoro- 
logical and other matters quite distinct 
from smoke abatement; but the reason 
for all this work remains unchanged: 
the need to reduce atmospheric pollution 
evetywhere to negligible proportions. 
Smoke. The Atmospheric Pollution 
Research Committee divides atmospheric 
pollution into gases, large particles which 
ate deposited fairly quickly near to 
their place of origin, and small particles 
(including smoke) which remain sus- 
pended in the air for a long time. In the 
limited time and space available it is 
necessaty to confine attention to one 
- particular form of atmospheric pollution, 
and the obvious choice is smoke. By 
smoke is generally meant the visible 
particles of combustible matter which 
are given off when certain fuels, especially 
coal, ate, incompletely burned. After 
escaping from the chimney and mixing 
with the air, these particles are observable 
as a haze ot “smoke-pall”’ when the 
total weight of them in the line of sight 
is of the order of 0.5 gram per square 
metre. To give an idea what this means, 
it takes about 7 lb. of distemper to 
whiten a ceiling of area 25 square 
yatds; on the basis of 0.5 gram per 
squate mette it would take 4 oz. of 
smoke to blacken it. As far as is known, 
no one has weighed the smoke on a 
dirty ceiling, but 4 oz. seems likely to be 
a reasonable figure. 

The majority of smoke particles are 
so small that they do not sink to the 
ground under their own weight, whereas 
a high proportion of other particles, 
such as ash and coal dust, fall fairly 
quickly to the ground. In consequence 
of these facts, if the particles in a volume 
of town ait ate collected and analysed, 
about 85 per cent. of their weight will 
be found to be ‘“‘ combustible matter,” 
wit only 15 ‘pér cent. of “ash.” For 
many purposes, therefore, it is permissible 
to regard the suspended matter in the 
air as identical with the true smoke 
emitted from chimneys or other sources. 
Most of the simpler ways of measuring 
atmospheric smoke are founded on this 
approximate identity. 

The earliest form of smoke filter 
recommended by the Committee was 
described in 1917 as “A method of 
measuring suspended impurity in the 
atmosphere.” A measured volume of 
air was drawn, by water power, through 


se 


a disc of special filter paper, leaving the 
suspended impurity on the paper as a 
greyish stain 4” in diameter. The 
discolouration of the paper was compared 
with a prepared scale of shades, which 
was independently calibrated by collecting 
and weighing large amounts of smoke. 
and comparing a fraction of each 
weighed sample with the scale. In a 
modified form the filter is still in use. 
It has been found convenient to use an 
electric air pump for drawing the air 
through the filter paper, to draw air 
continously for 24 hours, and to obtain 
smoke stains of 3”, 1” or 2” in diameter. 
The Owens Automatic Filter has been 
used day and night for thirty years for 
obtaining hourly smoke stains; it too, 
is only a modification, though a highly 
ingenious one, of the original “ method 
of measuring suspended impurity.” There 
have been other developments, such as a 
photoelectric method of comparing smoke 
stains, and several suggestions for 
obtaining smoke samples in weighable 
amounts, but the simple smoke stain 
remains the most generally used device. 
Results. Table 1 gives an idea of the 
avetage amount of smoke to expect in 
winter at the centre of towns of various 
sizes. Observations in actual towns 
were used for this table, but the figures 
for the smaller towns were estimated from 
observations in the suburbs of Leicester. 
It will be seen that on the whole 
the concentration of smoke goes up 
with the population, but there are certain 
exceptions. Cardiff, with only about a 
quatter as much smoke as other towns 
of the same size, has the reputation of 
being an exceptionally clean city. The 
commonly accepted reason for this is 
the practice of burning low-volatile. coal 
in domestic grates instead of bituminous 
coal. At Stoke, the concentration of 
smoke is higher than at other towns of 
the same size. In 1938-9 when the 
observations were taken, it seems likely 
that the industries of Stoke were pro- 
ducing more smoke than those of other 
towns. ; 
The figures in Table 1 are average 
figures, day and night, for the five 
winter months, November to March. 
It is well-known that at certain times of 
day, notably about 8 o’clock in the 
morning and 6 or 7 o’clock in the evening, 
there is usually more smoke in the air 
than at other times. Also the variation 
from day to day of smoke is very notice- 
able. On the blackest winter day, the 
concentration of smoke may be'stx or 
seven times the winter average. . 


Table 1. Dependence of Smoke on Population 


Wind 


Directiozs 


Leicester : 

Station 10 ... 
Stations 4 and 5 
Station 3 

Station 2 

Station 14 
Coventry 
Cardiff : 
Leicester (Stn. 1) 
Stoke-on-Trent . 
Kingston-upon-Hull... 
Dublin ; : 
Edinburgh 
Glasgow 
London 


Properties of Smoke. In 1937, at the 
recommendation of the Atmospheric 
Pollution Research Committee, an 
intensive sutvey was begun of the 
smoke and other forms of atmospheric 
pollution in Leicester. Along with other 
objects it was hoped to find the general 
distribution of smoke within a town, 
and also to learn something about the 
“life history”? of smoke after it had 
left the chimney. Only a few of the 
results of the survey can be quoted here. 


Figure 1 shows the average winter 
distribution of smoke in Leicester and 
Figute 2 shows the cortesponding 
distribution of ultra-violet daylight. 
It will be seen that about 30 mg. of smoke 
per 100 cubic metres is responsible for a 
25 per cent. loss of ultra-violet radiation. 


A point of great interest is the effect 
of wind on the distribution of smoke. 
Figure 3 shows the distribution of smoke 
for light and moderate winds in summer 
and for light, moderate and strong winds 
in winter, the intersection of the straight 
lines indicating the centre of the city. 
At first it is very surprising that, in all 
cases, the highest pollution is found 
close to the centre of the city, rather 
than some distance downwind from the 
centre. The general distribution, indi- 
cated by the circles, is remarkably little 
distorted by the wind. 


The discovery of these facts led to 
a new series of tests at Leicester which, 
unfortunately, was cut short by the war, 
The measurements were all made at or 
near street level and it would have been 
desitable, though it was very difficult, 





to make similar measurements at heights — 
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Average Winter 
Smoke mg.[100cu.m. 


Population 


10,000 
30,000 
60,000 

100,000 
140,000 
200,000 
220,000 
260,000 
270,000 
320,000 
320,000 
440,000 

1,090,000 

8,200,000 


of 500 or 1,000 ft. It was possible, 
however, to show that the smoke, 
though not present in large quantities 
in the surface air on the downwind 
side of Leicester, was present above the 
surface; for the amount of daylight 
cut off by smoke was appreciably greater 
downwind than at the centre of Leciester. 
Airmen will confirm that the smoke 
sometimes rises to great heights a short 
distance downwind from industrial cities. 
Turbulence. The meteorological factor 
responsible for lifting smoke from the 
sutface into the upper air is known as 
tutbulence or eddy diffusivity. It is 
related to the wind and also to the 
temperatute gradient in the air: in the 
middle of a sunny day there is always 
much mote turbulence than at night, 
ot in the early morning or evening. The 
upward diffusion of smoke is probably 
the most important factor in limiting 
the concentrations town-dwellers have to 
breathe. If it were not for upward 
diffusion, the concentrations of smoke 
in surface air would be enormous. 

In spite of the beneficial effects of 
tutbulence, it is well-known that smoke 
spreads from towns to the surface air of 
neighbouring districts. During easterly 
winds the air entering Leicester was 
always cleaner than in winds from the 
north, west, or south. Even at the 
centre of Leciester, between one-tenth 
and two-fifths of the smoke came from 
other areas. The smoke from _ the 
Birmingham district, West Riding and 
Derbyshire, Lancashire and Staffordshire, 
and from London was detected and shown 
to be consistent with an inverse-square 
law. 
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Average Winter Distribution of Smoke in Leicester. 
This closely built-up area is hatched. The stippled area 
represents houses with gardens. 
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Rapid Surveys of Smoke. ‘The results 
of the Leicester Survey showed that the 
amount of smoke in the surface air of 
town was vety variable indeed, but that 
its general distribution, in certain con- 
ditions of weather, was much less variable. 





By this is meant that, in a given wind 
direction, for example, the amounts of 
smoke at particular points in a town are 
always in approximately the same ratio, 
even though there may be everywhere 
two of three times as much smoke on 


a. ALL DAYS. WINTER. 


Fig. 2. Average Winter Distribution of Ultra-Violet Daylight. 
Numbers are minutes per day with the sun at 45° ina blue sky. 
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one day as on the next. 


It is now possible to make a rapid 
sutvey of the distribution of smoke 
over an area, using a simple hand-pump 
to obtain smoke stains on filter paper, 
similar to those described in an earlier 
section. In the course of two or three 
hours, smoke samples can be obtained 
at twelve or mote positions half to one 
mile apart. The resulting estimates can 
be plotted on a map. Figure 4 shows 
the distribution of smoke in and near 
‘Hyde Park, London, during March, 1943. 


The hand-pump is tedious and tiring 
to use. An obvious improvement would 
be to replace it by an electric pump, 
driven by a car battery. When small 
12-volt electric motors become available, 
it is hoped that there will be further 
developments in rapid surveys of smoke. 


The importance of measurement. As 
was explained earlier in this paper, the 
wotk of the Department of Scentific 
and Industrial Research on the measure- 
ment of atmospheric pollution has risen 
in response to a definite demand for 
information, from Local Authorities, 
Government Departments, and other 
bodies concerned with its reduction or 
elimination. It is easy to see why measure- 
ments are necessary, in addition to direct 
action in abating smoke. 


SUMMER 
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winds, 











A very interesting book was published 
last year by the Ministry of Fuel and 
Power and the Department of Scientific 
and Industrial Research, entitled 
“Domestic Heating in America.” It 
contains a chapter on smoke abatement 
in St. Louis, where the use of bituminous 
coal is now strictly controlled. The story 
of the remarkable achievements in St. 
Louis is complete except for one most 
important piece of information; no one 
knows, or will ever know, how great 
a reduction of smoke was effected by 
the regulations. If suitable measurements 
had been made in 1936-9 and 1940-3, 
before and after the smoke regulations 
wete passed, St. Louis could have been 
ptaised in concrete instead of abstract 
terms. Moreover, the results could 
have been used as arguments in favour 
of other cities following suit. 


Whenever a change in atmospheric 
pollution, either for better or wotse, 
is likely to occur, it is worth while for 
the authorities concerned to consider 
two questions: (1) How much good or 
hatm is going to be done to our air? 
(2) How necessary is it for a quantitative 
answer (a) to be known by us and (b) to 
be published for the benefit of other 


communities ? 


WINTER 
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winds. 


WINTER 
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Fig. 3. Effect of Wind on Smoke Distribution in a Symmetrical 


town the same size as Leicester. 
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Arbitrary units. 


Longitudinal 
Winds 





Fig. 4. Smoke in Hyde Park. 
Expressed as percentage of smoke concentration upwind from the Park. 


This paper is published by permission of the Director of Fuel Research. The 


illustrations are Crown copyright and are published by permission of the Controller of 


H.M. Stationery Office. 
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(2) The Ministry of Fuel and§Power 


Smoke Abatement and Fuel Efficiency 


By J. EDWARD, 
Regional Fuel Engineer, Scotland, Ministry of Fuel and Power 


HE first officially recorded figure of 
deep-mined coal production was in 
the year 1854, when the production 

was nearly 65,000,000 tons compared 
with production in 1939 of 231,000,000 
tons. The industrial revolution brought 
about this tremendous increase in the 
use of coal. Undoubtedly the fact that 
coal was in cheap and plentiful supply 
led to its being used inefficiently and this 
in turn led to the smoke nuisance which 
has been with us for so long. 

Before the war it was very difficult to 
stimulate active interest in smoke 
ptevention despite the hard work put 
in by a number of public-spirited people 
and organizations such as this Society. 
The war changed the position. The 
drop in coal production made it necessary 
for steps to be taken to improve the 
efficiency with which fuel was burned, 
and in 1942, the Government set up the 
Fuel Efficiency Division of the Ministry 
of Fuel and Power to see that this was 
done. The organization was a temporary 
one, but is now being placed on a 
permanent basis. It is fortunate that 
practically every step taken to increase 
combustion efficiency , reduces atmos- 
pheric pollution and, in particular, smoke. 

The work of the Division falls; 
naturally, into two sections, one dealing 
with the domestic use of fuel, i.e., the 
use of fuel in the home and in blocks of 
flats and office buildings, and the second 
with the industrial use in factories. 


The Domestic Uses of Fuel 


The domestic consumer was respon- 
sible before the war for one-third of 
the total consumption. 

What is being done then to improve 
efficiency ? 

During the war, as far as the domestic 
user was concerned, almost the only way 
in which he could save fuel was by not 
using it. Regional Domestic Fuel 
Efficiency Organizers were appointed 
to pteach economy and, of course, the 
consumption of solid fuel was restricted 
so that, inevitably, domestic pollution 
decreased. 
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The end of the war has, however, 
petmitted a more positive approach to 
the problem of domestic fuel efficiency, 
and the Domestic Section of the Fuel 
Efficiency Division has now turned its 
attention to this task. The Government 
has had the benefit of the report prepared 
by the Fuel and Power Advisory Council, 
whose Chairman, Lord Simon, had for 
so long been actively interested in the 
problem of smoke abatement. 

As was ftepotted at the annual 
conference of your Society, an Inter- 
Depattmental Committee was set-up on 
Domestic Heating to arrange for the 
Council’s recommendations, which were 
accepted in principle by the Government, 
to be implemented. As a result of the 
activities of this Committee and of the 
work of the Ministry of Fuel and Power, 
Regional Fuel Engineers and Domestic 
Organizers, progress is being made in 
this programme; the large rebuilding 
programme offers a unique opportunity 
for improving the standard of fuel 
efficiency as well as the standard of 
comfort in homes. 

One of the main recommendations 
of the Council was that the main winter 
space heating and hot water load should 
be borne by solid fuel. The Council 
considered that the supply of smokeless 
fuel available to the domestic consumer 
should be increased and that appliances 
installed on domestic premises should 
all be capable of burning smokeless fuel. 
During and since the war, the production 
of improved types of appliances has 
been considerably developed. These 
appliances ate usually multi-duty, 
providing, for example, both space 
heating and hot water, continuous 
burning and capable of consuming 
smokeless fuel. Their average working 
efficiency is, at least, 40 per cent. and in 
many cases higher. 

A list of appliances of this type, suitable 
for installation in low costs house, has 
been prepared and sent to Local 
Authorities by the Ministry of Health, 
with a recommendation that they 
should be installed. As new appliances 
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become available the list is added to, and’ 


it is hoped that in due course only 
improved appliances will go into sub- 
sidized houses. ‘Showrooms ate to be 
opened shortly by the Ministry of Fuel 
and Power in London and Glasgow, 
to demonsttate these appliances. 

One of the difficulties in the past in 
raising the standard of fuel efficiency 
was the higher cost of the more efficient 
appliances. The Ministry of Health have 
agreed, however, to give Local Authori- 
ties every encouragement to install these 
mote expensive appliances. The 
efficiency of the appliances at present 
available varies over a fairly wide range, 
but the target performances standards 
agreed between the manufacturers and 
the Domestic Heating Committee repre- 
sent a vety real advance. 


Installation Information 


The appliance, of course, is not the 
only factor which needs to be taken into 
account. The appliances must be 
properly installed. The Ministry of 
Fuel and Power have atranged for 
detailed installation. drawings to be 
prepated for a number of appliances 
included in the list of those recommended 
to Local Authorities. These drawings 
should be available to architects and 
builders shortly. It is hoped that 
manufacturers in general will undertake 
the preparation of similar installation 
instructions for each of their appliances 
as they come on the market. Many 
manufacturers ate, of course, already 
supervising the installation of their 
appliances and it should be possible to 
develop this service still further. 


The Fuel and Power Advisory Council 
appreciated the need for educating house- 
wives in the use of solid fuel appliances. 
This is an acute problem with the 
imptoved types of appliances which are 
going to achieve fuel efficiency and 
smoke abatement. They require skilful 
management if the desired results ate to 
be obtained. The Minister of Fuel and 
Power, Regional Fuel Engineers and 
Domestic Organizers have already under- 
taken some work in this field, e.g., in 
connection with the stoves installed in 
the temporary houses. This is now being 
extended to cover the whole field, 
Activities in this Section are serving to 
build up a body of information on the 
faults and advantages. of the different 
appliances. The information obtained 
in this way will be passed on to manu- 
facturets and in this way it is hoped that 


rapid progress in developrnent can be 
obtained. 


Existing Houses 

There remains the problem of existing 
houses. The Fuel and Power Advisory 
Council recommended that the Govern- 


-ment should encourage the replacement 


of appliances in existing houses. This 
will be considered by the Domestic 
Heating Committee in due course, but 
for the present, the production of 
appliances is barely more than adequate 
to meet the demands for the new housing 
programme. In order to encourage 
replacement where this is desirable and 
practicable, the Ministry of Health 
recently agreed that provided the 
appliances are available and the amount 
of building labour required for the 
replacement is small, a licence for the 
installation might be issued outside the 
normal licensing allocation of the local 
authority concerned. 

The housing programme also provides 
an opportunity for smoke abatement by 
way of district heating schemes. An 
Inter-Departmental Committee has been 
set up to consider proposals submitted 
to the Ministry of Health by local 
authorities. Nearly thirty schemes have 
come before the Committee and the 
bulk of these have been approved ; 
two of these ate already under con- 
struction—others will follow. In the 
boiler houses providing the hot water 
for these schemes, bituminous coal can 
be burned with the minimum amount 
of smoke. 

What of the supplies of smokeless fuel ? 


On a short-term basis it may ptove 
possible to divert some of the smokeless 
fuel now being used in industry to the 
domestic market to be used with the new 
appliances. Increased production is, 
however, a problem which is receiving 
the close attention of the National Coal 
Board. 


The Industrial Problem 


The task of directing the improvement 
of efficiency on the Industrial side has 
been carried out, very largely, by Minister 
of Fuel and Power Regional Fuel 
Engineers and their staff. In many cases, 
additional equipment or replacement has 
been necessary. During the war the 


possibilities of providing these were 
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restricted; licences for material were 
issued only when it could be shown that 
the resultant saving in fuel would repay 
the capital cost of equipment over a 


period of 24 years, later extended to 4 
year. 

The end of the war has eased the 
material supply position somewhat and, 
at the same time, the need for increasing 
the efficiency in industrial consumption 
has been emphasized by the large increase 
in demand for fuel. 


In industry control of combustion and 


therefore of smoke emission is generally 
much easier than is the case with the 
domestic fite, and if the domestic 
chimney is to be classed as “ public 
enemy No. 1” from the point of view 
of smoke emission, the factory chimney 
is the main culprit in another direction— 
that of grit emission. 


Grit Emission 


Grit emission is largely dependent 
on chimney draught and the low draught 
of the domestic chimney leaves it free 
from grit. The difficulty of fuel supplies 
to industry has in a vast number of cases, 
led to “degrading” of quality. In order 
to burn poorer grades of coal at a 
sufficiently high trate of combustion to 
obtain sufficient heat release from the 
furnace, the air supply had to be 
greatly increased in many cases by 
the introduction of mechanical draught. 
Furthermore, industrial fuels now carry 
a greater proportion of fines than formerly 
and this aggravates the “‘ Grit ”’ nuisance. 
The increasing use of intensive machine- 
mining methods means that in future 
fuels will contain a greater proportion 
of fines than ever before, and the “* Grit ”’ 
emission problem from industrial public 
utility and other chimneys is likely to 
be one of the major problems of post-war 
smoke abatement. 

At the present time coal-fired electricity 
stations are the soutce of complaints. 
This is due to high demand causing 
overloading of steam generators and also 
to the degrading of fuel. Generating 
stations and large industrial plants 
consume vast quantites of coal at one 
location, so that though emission per 
ton of coal fired may be small, the large 
tonnage consumed can create a local 
nuisance. Electric stations are, however, 
large enough to be able to install the 
most modern and efficient grit-arresting 
apparatus. Furthermore, as at Battersea 
Power Station, London, the gases can 
be ‘‘ washed” to remove the oxides of 
sulphur which are such a_ harmful 
constituent of smoke. 

Thete are available cyclone type-grit 
arrestots for smaller plants which can 
remove pethaps 80 to 90 per cent. of the 
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grit according to conditions and a well- 
known fitm of combustion engineers is 
now experimenting with an improved 
type which should prove of great value 
to industry. 

The smaller industrial plants present a 
vety gteat problem. Heavy expenditure 
on equipment is often impossible. The 
personnel are often quite unskilled and 
some attendants have other duties to 
perform. This type of plant, however, 
is gradually becoming mote efficient and 
an inducement to this end has been the 
rising price and scarcity of coal. 
Improved appliances, advancement in 
technical training, steam linkage—one 
boiler-house supplying several factories— 
are indicated as lines of progress. 

Much can, therefore, be done by modern 
appliances to reduce grit and smoke in 
the very large plants, but more than half 
of the industrial coal used is burned in 
small and medium-sized plants. A vast 
amount can be done in reducing smoke 
and grit by applying just a little sound 
commonsense. The proper control of 
industrial furnaces requires education 
and practice. The fireman is a skilled 
craftsman and ought to be regarded as 
such, *_. 


Stokers’ Classes 


Classes for stoketrs, pioneered by the 
Smoke Abatement Society and  sub- 
sequently extended by the Ministry of 
Fuel and Power, have been well attended 
and successful. New education plans 
are now in hand which will, it is hoped, 
provide a ladder by which the ambitious 
man can climb from the firing floor to 
membership of the Institute of Fuel. 

The Fuel Efficiency Committees 
throughout the country, who have been 
observing the results of these “ Stoker 
Classes,” ate enthusiastic and the diffi- 
culty is to arrange classes and find 
lecturers to meet the demand. The 
surest way to eliminate smoke and grit 
from coal is to ensure that it is not 
wasted. A trained stoker uses less coal, 
saving smoke, grit, and money. The 
actual amount used is burned efficiently, 
which again reduces the emission. 

It is worth noting that these “‘ Stoker 
Classes”? were originally designed as 
a means to smoke abatement. They are 
now being promoted with a view to 
efficient utilization of fuel. . 

As a further means to fuel efficiency 
the Ministry of Fuel and Power has 
appointed Stoker-Demonstrators : prac- 
tical men who are available to give 
instruction on the firing floor and generally 


to help train stokers and managements 
to obtain the very best results from the 
fuels made available to them. 


That patt of the smoke problem 
connected at present with central heating 
is only a passing one and is mainly due 
to fuel supply difficulties. Hand-fired 
coke or anthracite is smokeless, so also 
is bituminous fuel when fired by a 
suitable stoker. Smoke occurs when 
bituminous coals are hand-fired on CLI. 
Sectional Boilers, for this class of fuel 
is not suitable for such equipment and 
would not be used on this type of plant 
under normal conditions. 


The Sanitary Inspector or Smoke 
Abatement Officer, working with the 
Stoker-Demonstrators of the Ministry, 
has done excellent work in this field, and 
this liaison will be strengthened further. 


Now that the Fuel Efficiency Division 
of the Ministry of Fuel and Power has 
been established on a permanent basis, 
this work of improving the efficiency 
with which fuel is burned, and the 


resultant reduction in smoke abatement, 
will go on. Progress will depend, too, 
on the public interest which is shown, 
and here local authorities have an 
opportunity to play a very big part. On 
the domestic side they can see that the 
improved appliances are installed and 
can educate the housewife to see that 
they are correctly used. On the industrial 
side they ate in a position to set a good 
example by their own practice |! 

The extended use of the services of 
the Research Engineer in narrowing 
the gap between existing knowledge 
and the application to manufacture is 
is of first-rate importance. 

Such problems as the adequate provision - 
of solid fuel, uniformiiy of quality and 
grading are receiving the close attention 
of the National Coal Board. 

The efficient use of fuel and smoke 
abatement ate practically synonymous, 
but it is only through the strong and 
continued co-operation of all sections 
of the public that the campaign can be 
brought to a successful conclusion. 


Discussion 


G. C. Smith (Combustion Appliances 
Makers’ Association and C.U.J.C.), 
agreed with Mr. Edward on the grit 
nuisance which arises from the present 
quality of fuel supplies. Stoker makers 
believed that by intelligent use of forced 
and induced draught and of the eids 
flue and chimney dampers, fairly good 
results might be secured and the Stoker 


Classes to which Mr. Edward had 
referred had been most helpful in this 
respect. 


If stabilized coal quality could be 
obtained, modern types of mechanical 
stokers and of grates would enable a 
thin level fire to be maintained at all 
times, and this with a balanced draught 
would very materially teduce smoke 
and grit emission. The wrong type of 
fuel or large variations in its grade 
might, however, compel the boiler 
attendant to maintain very large fires 
with a chimney draught sometimes as 
high as 2” W.G. No gtate could burn 
all types of fuel with equal efficiency, 
and in switching from one type of fuel 
to another combustion difficulties were 
bound to occur. He uttered a word of 
watning to those who might contemplate 
changing over to a smokeless form of 
fuel such as coke, on account of its 
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slower rate of burning and a consequent 
lower steam output. 

Boiler users should remember that 
there was a limit to the amount of steam 
their existing plants could generate 
and should consult the stoker manu- 
facturer and boiler maker before 
increasing the demands on it made by . 
additional plant. Many cases of smoke 
and grit emission were due to forcing 
the fires to secure extra steam from a 
boiler too small for the job. 

Stabilized coal quality was vital to the 
efficient utilization of solid fuel. 
Stabilized specifications were mote 
important than ultra-clean or closely- 
sized fuels. With modern equipment 
their adoption would virtually eliminate 
smoke, enable maximum efficiency to be 
attained and materially reduce the labour 
required on the firing floor. The 
appliance maker would further be 
enabled to design and produce for 
greatly enhanced efficiencies. At present 
he was compelled to allow for widely 
vatying characteristics as to quality and 
size, while almost every appliance would 
burn fuel more efficiently and on a lower 
capital basis if it could be designed for 
a definite range. 

He strongly urged that the National 


Smoke Abatement Society should press 
for the more rapid replacement of old 
plant; a priority of some kind should be 
given to equipment which would reduce 
the smoke now produced. 

C. M. Opie (Liverpool), said that the 
authors of the papers were to be con- 
gratulated for their valuable technical 
contributions to the conference. 

From examination of a very large 
number of industrial coal-using plants, 
he had found that in the past industrial 
smoke emission had been closely allied 
with low efficiencies. It was probable 
that a large percentage of coal-fired 
boiler plants were operating with an 
efficiency of less than 50 per cent. ; some 
of this loss was on account of conditions 
that were also favourable to excessive 
smoke emission. He would like to ask 
Mr. Hurley if it was possible for the 
smoke eliminators that had _ been 
developed at the Fuel Research Station 
to be made fully automatic in operation 
and not rely on attention by the firemen. 

On account of fuel shortage for 
domestic purposes there had been such 
a clear atmosphere in many towns during 
the summer that visibility, normally only 
a few hundred yards had been increased 
to many miles. This had given rise to 
atticles and letters in the press; and, he 
added, that it became news when 
atmospheric conditions approached the 
stage that should always be normal. 

Mr. Edward had mentioned efficiencies 
in relation to the open domestic fire. 
When choosing a new domestic fire, 
the average housewife is mainly con- 
cerned with the appearance of the 
mantelpiece and tiled surround, the coal 
using equipment being looked upon as a 
Mecessary accessory that causes a great 
deal of ditt. Most housewives would be 
glad to see the new firegrates where 
part of the air supply for combustion 
could be brought from outside the room, 
where convectors could be fitted and the 
efficiency of the open fire at least doubled. 
Most of the local authorities in the 
Merseyside area had applied to the 
Ministry of Fuel to have a permanent 
Domestic Fuel Appliance exhibition in 
the area. 

Mrs. J. Falconer (Electrical Associa- 
tion for Women) in reply to Mr. Opie, 
agreed that women looked at the mantel- 
piece in a room because they knew that 
it had to work in with their schemes of 
decoration, but they well knew the 
different types of grates and fires that 
could be put in the hole in the wall. 
She again attacked the men, especially 
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in Scotland, for being at the back of all 
this conservatism. They were the 
stumbling blocks all the time. The 
Smoke Abatement Society must change 
its propaganda and be less gentlemanly. 
They must hit beneath the belt. The 
industrialist should be told of the real 
harm he is doing and make the housewife 
fully conscious of the fact that the smoke 
from her neighbours’ chimney was 
slowly poisoning her child as it lay in its 
pram at her door. 

Councillor James E. Ginty (Eston 
U.D.C.) said he would like to give a 
little constructive criticism to Mfr. 
Edward’s remarks. He contended that 
the design of the fireplaces in pre- 
fabricated bungalows created a smoke 
nuisance and that some method should 
be adopted so that only smokeless fuel 
was used. Councillor Ginty also said 
that he would like to support the very 
constructive suggestion of a private 
member who during a previous session 
said that a British Standard Specification 
should be laid down by the British 
Standards Institute for the manufacture 
of fireplaces. 

W. Beaumont (Coventy) stressed the 
need fot more active measures to be 
taken for the prevention of nuisances 
from Electricity Generating stations which 
arose from grit, sulphur dust and smoke. 
He thought that the Society should 
urge the Central Electricity Board to 
install in all undertakings modern plant 
for the prevention of atmospheric 
pollution. He also referred to a new 
type of chain grate for adaptation to shell- 
boilers designed for the burning of low 
graded coal without causing pollution 
of the atmosphere. 

W. B. Kennedy (Manchester) said 
he was tather surprised that one very 
important statement in Mr. Hurley’s 
paper had aroused no discussion. He 
referred to page 21, third paragraph, 
which read: “It will be observed that 
very little difference occurred in the 
CO, content of the flue gases over a 
wide range of smoke densities. A figure 
of 14 per cent., which corresponds to 
excellent combustion with a light smoke, 
was also obtainable with a black smoke, 
from which it is clear that a good CO, 
recotd chart is not necessarily a criterion 
of good operation.” Mr. Kennedy 
thought this statement deserved the 
highest publicity both for the purposes 
of smoke abatement and fuel economy. 
Some boiler plant personnel had a CO, 
mania. No matter how dense the smoke 
emission might be, they insisted that 
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combustion conditions must be perfect 
if they were obtaining good CO, readings. 
They ignored the possible losses due to 
unconsumed CO, H,, and CH,. Some, 
in fact, disbelieved that dense smoke 
could possibly be emitted if the dampers 
wete set to give a good CO, reading. 
Mr. Kennedy said that he was not, of 
coutse, decrying the use of CO, recorders, 
but was pointing out that Mr. Hurley’s 
paper showed that the readings must be 
used with discretion. He said it was 
amusing the faith that some people 
placed in the infallibility of their 
instruments. He tecalled, on one 
occasion, pointing out that certain 
boiler furnaces were being fired very 
inefficiently. The management proudly 
pointed to a newly-installed CO, recorder 
which gave a reading of 12 per cent., as 
a proof to the contrary. The firemen 


who had been listening to the argument, 
later said he was being paid a bonus on ~ 
CO, readings and begged Mr. Kennedy 
not to refer to the CO, recorder again. 
The firemen had found out a method of 
opening the tecorder, increasing the 
reading by six, thus satisfying the 
management and obtaining his bonus. 
Mr. Kennedy noted that Dr. Meetham 
stated that for many purposes it was 
permissible to regard the suspended 
matter in the air as identical with true 
smoke emitted from chimneys and later 
stated that the simple smoke stain 
remained the most generally used device. 
He would like to ask Dr. Meetham if 
he considered that a local authority 
could obtain any teal indication of 
smoke pollution in their area by the use 
of deposit gauges alone, ot wete not 
smoke filters necessary, in addition. 


The Abolition of Domestic Smoke 


Introductory Remarks ty the Chairman 


DR. R. VEITCH CEARK, M.A:,~B:Sc:, M.B:, Ch.B:; D.P.H. 
Formerly Medical Officer of Health, City of Manchester 


HAVE in the first place to express 

my gteat pleasure in occupying the 

chair at this conference of such a 
large and representative gathering of 
Local Government Authorities and of 
so many leaders in the domain of fuel- 
and power-ptoducing plants. I have 
been in the innermost circles of the 
Society from its beginning and am glad 
now, from the relative quiet of retire- 
ment, to see the strength of performance 
it has attained and the promise of great 
accomplishments to come. 

It is significant that the subject of our 
consideration should be discussed in 
Edinburgh—known the world over as 
* Auld Reekie.”’ The soubriquet was 
given by Fife farmers who saw in the 
eatly morning when domestic fires were 
lit, the smoke cap appear over the City 
across the Firth, What a _ peculiar 
comment on human psychology it is that 
now the name should be one of affec- 
tionate memory. 


That domestic smoke presents a 
problem of extreme complexity is 
admirably portrayed in the survey 


submitted by our indefatigable secretary 
—Mr. Marsh. I have no desire, nor 
indeed the ability, to anticipate the many 
speakers whom I shall introduce to the 
meeting, but there are certain general 
issues which I wish to taise and which I 
hope will teceive—as they certainly 
merit—the attention of the society. 
I mention only two as it is inadvisable to 
overload suggested lines of action, but 
both of these are, I submit, fundamental. 
These are: (a) building byelaws should 
control the methods of heating buildings 
of all kinds just as accurately as they 
now provide for the control of venti- 
lation (i.e. air-space) and light; (b) 
building byelaws should require dwelling 
houses to be insulated in the walls and 
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roofs. This is recognized as a practical 
necessity in the economy of district 
heating of houses and if good or desirable 
in such schemes it is clearly a necessary 
economy for the conservation of heat 
and the consequent saving of fuel in all 
dwelling houses. Even a small per- 
centage of saving in fuel per house would 
mean a vety large economy in fuel 
consumption nationally. 


I do not elaborate the case for these 
proposals but it is of note that public 
Opinion is ripe for leadership in this 
direction as is evident for the formulation 
of smokeless zones in the cities of 
Manchester and London and in the fact 
that in new housing estates to a great 
extent only one open fire is provided per 
house. The experimental work now 
proceeding in the district heating of 
houses further shows the growing 
realization of the need for reform. 


These two suggestions and all measures 
for the use of clean fuels and the saving 
of domestic labour appeal most strongly 
to women and offer a valuable field to 
public-spirited women for a real con- 
tribution to national health and well- 
being. 

Lastly, let us always bear in mind the 
underlying principles of smoke abatement 
—health, cleanliness and the innate love 
of man for beauty and light. Our great 
national literature teems with references 
to beauty of light and the horror of 
gloom. All show the fundamental 
longing in man for beauty and freshness 
in life. Follow this as our beacon. 
Courage to go forwatd is based upon 
hope of achievement and hope of 
achievement must always fest upon 
belief in the practicability of our desires. 
That is what this conference is met to 
consider and why this Society exists. 





Opening Survey and Questions 
By ARNOLD MARSH, M.Sc.Tech., M.Inst.F., 


General Secretary. 


lee purpose of this survey is 
unusual. It is not, in the main, 
to state a ptogramme or to 
ptopound opinions, but simply to ask 
questions. It is a frame to be filled, it is 
hoped, by the contributions of those 
who will follow. This procedure has 
seemed necessaty if we ate to have a 
consttuctive and unified discussion that 
will help us to see the pattern for future 
ptogress in the abolition of domestic 
smoke. (The questions, it will be noted, 
have been numbered to make it easier 
to tefer to them in the discussion.) 

Negatively, our problem is simple. 
It is completely to discontinue the use 
of raw bituminous coal for all domestic 
purposes, and to use in its place any of the 
alternatives, all of which for present 
ptactical purposes may be regarded as 
smokeless. Positively, we ate at once 
faced with more difficult questions. 
We know what the alternatives ate, but 
can they in fact oust raw coal completely ? 
(1). Are the public prepared to accept 
them ? (2). To what extent, and when, 
can they be made fully available for all 
requirements ? (3). And how much can 
and should be allotted to each of the 
different alternatives ? (4). 

These ate the problems we wish to 
examine, and perhaps it will be easiest to 
start with the principal object of our 
concern, the open fire. (The term open 
fire in this paper will include combination 
ranges, etc.). 

If we could abolish the open coal fire in 
the near future, the problem would be 
solved, but it has to be recognised that 
a very considerable attachment for this 
traditional method persists—the growing 
offensive against it has not yet penetrated 
to any great depth. A recent Gallup 
Poll revealed that 68 per cent. of the 
population still preferred it to other 
forms of heating. Further, as will be 
discussed later, there is no early likelihood 
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on technical grounds of it being possible, 
in the next few decades, to do away with 
solid fuel in the home, although, quite 
apart from smoke prevention, it may be 
essential to allow it to be used only in 
appliances of maximum efficiency. 
Assuming therefore that the plan we 
need must include the improved open 
fire, and the closed or the openable stove 
the question is what can be done to make 
them smokeless ? (5). The old-fashioned 
fire must go not only because it is so 
inefficient, but because it is not suitable for 
all forms of smokeless fuel, and we now 
have improved types at once more efficient 
and able to burn all kinds of solid fuel. 
These are still in very short supply, 
though the Ministry of Fuel has estimated 
that by the end of this year, 50 per cent. 
of total production will be of these 
improved types. When, we must ask, 
will the output reach 100 per cent. ? (6). 
When will it be possible to urge the 
Government to prohibit any further 
manufacture of the types now obsolete ? 
(7). Further, what of price and quality ; 
can we count on the change-over we 
want being eased by any reduction in 
price as mass production or other 
factors come mote fully into play? (8). 
And can we expect any further improve- 
ments in design or performance? (9). 
From the smoke abatement point of 
view it does not matter whether the 
simple multi-fuel fire, the convector fire, 
the continuous-burning fire, the closed 
ot the openable stove is used. But from 
the viewpoint of efficiency and fuel 
conservation there ate considerable 
differences. What ate the prospects for 
popularizing the more efficient stoves ? 
(10). Again, the Society has proposed 
that inefficient grates and ranges in 
existing houses should, when conditions 
permit, be replaced by the new types or 
by other smokeless appliances. This has 
also been proposed in the Simon Report. 


We know that this can be done only by 
stages, for which the Society’s scheme 
of smokeless zones can be used. But 
when can this be started, and how fast 
can it proceed, bearing in mind that the 
new housing must obviously have first 
priority ? (11). 


Smokeless Fuels 


The improved appliances just referred 
to can burn bituminous coal, and their 
rapid installation will materially help the 
drive for fuel economy. But they should 
be allowed to use such coal only until 
there is sufficient smokeless fuel available. 
Then, again stage by stage through 
smokeless zones, the use of these fuels 
can be made obligatory. The solid 
smokeless fuels include the Welsh 
anthracites and other natural smokeless 
coals (and also, it should be added, some 
natural smokeless coal from Scotland), 
and carbonized fuels from gas works, 
coke ovens and low temperature carboni- 
zation processes. A steadily increasing 
_ production of these fuels is called for, and 
the Simon Report considers that it will 
take 20 to 30 years to complete the 
change. We believe that if the necessary 
effort is made (and the fuel situation may 
well give it higher priority than we could 
otherwise have hoped for) it can be done 
in much less time ; perhaps in ten years. 
Is this a reasonable hope? (12). What 
increase in production of these fuels is 
technically possible, and can therefore be 
pressed for by the Society ? (13). How 
much can the Welsh output (for the 
home matket) be expanded ? (14). How 
much more gas coke can we expect, and 
to what extent does this depend on a 
patallel increase in the use of gas ? (15). 
And can the coke-ovens produce and 
guarantee a substantial production of a 
coke burning freely enough for all 
domestic appliances? (16). What 
developments in low temperature cart- 
bonization can we hope for ? (17). 

This last process normally produces a 
fuel suitable not only for the new types 
of grate and stove, but also for the old- 
fashioned grates in which less reactive 
fuels ate not so suitable, and can therefore 
be used where these have not been 
replaced. But gas cokes and perhaps 
even oven cokes can be so modified by 
blending or changes in carbonization 
technique that they too can be made to 
burn as freely as bituminous coal. 
Given the improved appliances this may 
not be essential, but at least for some 
time to come it would be advantageous 
to have such fuels in good supply. 
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What is the policy of the carbonizing 
industries in regard to this ? (18). What 
can we hope for, and what quantities of 
what qualities of coke are possible ? (19). 


To achieve popularity the solid smoke- 
less fuels must be as free from ash as 
possible. This has always been a problem, 
and conditions have of course seriously 
deteriorated in recent years as a result of 
the poorer quality coal available. But 
it is not only ash; coke is vety variable 
in ignitability and reactivity, and some 
samples are much better than others, 
even on the improved fires. A standardi- 
zation of quality at a higher level is looked 
forward to when conditions permit, and 
some light on these important technical 
questions would be valued. The question 
of price, too, is important. The establish- 
ment of smokeless gases and prohibition 
of raw coal can be effected with justice 
and general public agreement if the new 
fuels ate no mote expensive—and seem 
to be no more expensive—than the raw coal 
they displace. It is not a laboratory 
equation that is called for, but a com- 
parison that will be understood and 
appreciated by the housewife in terms of 
cash and quality when she pays for her 
weekly hundtedweight. What is the 
position, (20) and what can the Society 
tell the public in its educational propa- 
ganda? (21). 


Central Heating 


The higher standards of heat comfort 
and efficiency so glaringly needed in this 
country require the warming of the whole 
house rather than of single rooms. This 
can be done in the first instance by 
central heating provided by an individual 
boiler in each house. When this is done, 
open fires can be abolished or used only 
for emergency purposes. Such boilers 
normally use smokeless fuel. After a 
long failure to gain popularity the idea 
of central heating for the small house 
appears at last to be making headway. 
Discussion would be useful on what 
actual progress may be expected, not only 
in new houses, but even in existing 
houses. The capital cost of installation, 
especially in the latter case, appears to 
be the chief obstacle, but is it insuperable ? 
(22). Is there a sound case for advocating 
installations in either new, or in both new 
and existing houses, on a large scale, so 
that costs may be brought down to a 
level that, when balanced against resultant 
fuel savings, will commend the method 
to all concerned with housing P (23). 


Central Services 

From the individual fuel-burning in- 
stallation we may pass on to the services 
provided on a community basis from a 
central service. Gas and electricity are 
the familiar central utility services and 
the developing system of district heating 
should be placed in the same category. 
All three services ate smokeless and it is 
in one sense, immaterial to the Society 
how they share out the job we wish them 
to do. For many reasons the evolution of 
domestic heating is likely to be towards 
the complete supply of energy (electricity, 
gas ot district heat) from a central source 
of supply, where it can be produced 
under conditions of maximum efficiency, 
and away from the individual heat- 
generating plant dependent on solid fuel. 
This evolution will take a considerable 
time before it is completed, but if it is 
technically desirable, will promote coal 
consetvation and provide better and more 
economical heating in the home, it 
should be speeded up. It can then play 
an important part in the abolition of 
smoke by sharing the load that will 
otherwise have to be taken—with 
pethaps much  strain—by the solid 
smokeless fuels. 

While the central services are already 
doing much, and can do still more, to 
inctease heat comfort in the home, from 
our point of view they are only making 
a substantial contribution to smoke 
prevention if they are actually displacing 
raw coal. For example, gas or electric 
fires in bedrooms only assist smoke 
prevention when the alternative is a 
taw coal fire in use—which is not often. 
Or if the district heating should be 
““ topped up ” in the living-room with a 
coal fire “for comfort,” it will give a 
home watmer than those we have now, 
but not less smoke. What we wish to 
know therefore, is not to what extent 
the three central services can meet 
secondary needs, but how far they can go 
in solving our major problem, the coal 
fire in the living-room ? (24). 

First we may consider the established 
services, electricity and gas. Both have 
made great contributions to the comfort 
and cleanliness of our homes, and 
although to some extent this has been for 
intermittent and auxiliary heating, there 
is no doubt that they have also sub- 
stantially reduced the number of coal 
fires in use, and have also very largely 
solved for us the problem of smoke from 
cooking ranges. What can we expect from 
them in the future, both in new houses and 
in the extension of their use in existing 
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houses ? (25). What progress do the 
two industries foresee, and what con- 
ditions do they ask for to make this 
progress certain? (26). What can be 
done to make it economical for the 
otdinatry householder to use gas and 
electricity in place of coal—that means 
what arte the possibilities of reducing the 
ptice of these mediums to a level 
competitive with solid fuel for continuous 
use ? (27). What ate the general lines of 
advance, both in production and utilisa- 
tion ? (28). And are there any technical 
developments of importance in the 
offing ? (29). | 


In respect of gas, is the complete 
gasification of coal likely to develop in 
the next decade or so, in such a way as 
to change the domestic supply position ? 
(30). Or does the future seem to call for 
a balanced consumption of gas and of 
coke to secure the best economy ? (31). 
To secure the increased output of solid 
smokeless fuel already discussed there 
will have to be a large expansion of 
carbonization capacity. How rapidly can 
this be done ? (32). What is needed to 
ensute progress at a satisfactory pace ? 
(33). Also we might ask about the need 
and prospects of a gas grid, and whether 
there is a call for some co-ordination 
ot integration with the coke-oven 
industry ? (34). 

And then electricity. A recent report 
gave the impression that electricity could 
and that the industry wished to take the 
whole of the domestic heating load, 
open fires and all. If this is the case, the 
problem is greatly simplified, but may 
we ask if we can have the statistics of the 
case put to us? (35). The economics of 
electricity utilisation for domestic heating 
ate greatly strengthened, it will doubtless 
be argued, if generation can be linked with 
district heating, or if we can use it in 
conjunction with the heat pump or a 
revetse cycle heating and -cooling (and 
air conditioning) appliance—a develop- 
ment already on the market in the U.S.A. 
What are the views of the industry on 
such matters which appear to have great 
potentialities for the future ? (36). And 
can any other radical changes be forecast, 
apart from the looming but still unpre- 
dictable use of nuclear energy for 
electricity generation ? (37). 


About district heating we could put 
many questions, for this is an infant of 
great interest, but they can more certainly 
be answered by waiting to see the working 
results and users’ reactions from the first 
installations now coming into being. 


If the reports are good, then there is no 
doubt that district heating will be widely 
extended. If.any are disappointing for 
any teason, further experiments on 
different lines may be tried. Theoretically, 
the thermal-electric system appears to be 
preferable, having regard to both products 
of the process, electricity and district 
heat in the form of hot water ot steam. 
But this can be economically applied, it 
would seem, only to new generating 
plant designed for the purpose. To what 
extent is this to be done with the new 
' power stations we ate promised? (38). 
Or we ate to tely predominantly on the 
straight thermal system, in which district 
heat is the only product ? (39). Have the 
services already being planned, and in 
some cases already being operated, 
suggested any new possibilities? (40). 
Again, there must obviously be a limit to 
the scope of district heating—lack of 
building density, for instance—but where 
that limit lies does not yet seem to be 
clear. How far can district heating go, 
and remain a paying proposition ? (41). 

There are other questions that may not 
so directly concern smoke abatement, but 
which ate indirectly important, as they 
affect the general pattern that, because of 


Replies to the 


HE National Smoke Abatement 
Society has asked each of the Fuel 
Industries a number of searching 
questions on their future policy, and what 
help and co-operation can be expected 
towatds the pressing problem of pre- 
vention of domestic smoke. 
It would have been easier to have 
given answets in 1938, but under post- 
wat conditions the Gas Industry as a 


whole is not free to control its future 


policy, and dependent as it is upon coal, 
the Industry has had to temporarily 
suspend many of its progressive expansion 
plans, and submit to an emergency policy 
dictated by the Government to meet the 
expediences of the fuel crisis of the past 
twelve months. 

Therefore the following opinions are 
given on the assumption that the Gas 


other factors, smoke abatement must 
take. Chief among them is that of 
secuting the conditions of production, 
distribution and load most advantageous 
for each of the central services. Is the 
full attainment of these conditions 
possible for each? (42). Or is it only 
possible to secure the best conditions for 
any one at the expense of the others ? (43). 
If the latter, then it becomes necessaty to 
determine and maintain some pattern of 
development that, although it may not be 
the ideal of each of the industries, will 
give the most general all-round 
advantages to the consumer and to the 
community. This is a question to which 
perhaps a complete and impartial answer 
can be given only in a scientifically 
conceived, long-term national fuel policy, 
but, for the moment, it would be of 
interest to hear the views of the three 
central services—and also from those 
concerned with solid fuels. 

It would be possible to continue and 
to elaborate this survey, but already 40: 
questions have been asked, and in the 
discussion that will follow there will 
doubtless be mote. Perhaps, therefore, 
there is a fair amount of scope for those 
who have kindly agreed to answer them. 


Opening Survey 
(') Gas 


By D. C. CROSS, M.Inst.C.E. 
National Gas Council 


51 


Industry will in the near future be given 
more freedom to expand on rationalized. 
grounds unhampered by political uncer- 
tainty. 

The first important general question. 
is whether the public are prepared to 
accept completely the use of smokeless 
fuel in place of taw coal. Without 
hesitation, I would answer Yes, subject 
to the following qualifications : 

(1) That the public shall be fully 
educated and convinced from the highest 
level that coal is the life blood of our 
nation, and that it is imperative to make 
the fullest use of every ton of coal mined 
and its bye-products. 

(2) ‘That it is as much a national crime 
to waste coal and burn it wastefully in 
its raw state in inefficient grates, as it is 
to waste valuable food. The public have 


been educated and convinced in the past 
of the necessity to spend vast: sums of 
money upon health services for the 
ptevention and cure of disease and illness, 
and I feel sure the public would equally 
respond if the following advantages were 
as clearly and emphatically pressed home 
(a) benefit to health from more sunshine 
through the elimination of smoke; 
(b) increase in vegetation, when we are 
so dependent upon home produce ; 
(c) an appreciable saving in the upkeep 
of buildings. 

I would point out that at one time 
in England, householders threw refuse 
into the roads to the detriment of 
their neighbours, as freely as they now 
pour smoke into the surrounding atmo- 
sphete, and this nuisance has been abated 
despite the cost of the installation of 
sanitation. 

(3) That sufficient smokeless fuel is 
available without the necessity for the 
public having to queue for it, or for 
restrictions upon its use. 

(4) That some Government pressure 
should be exercised to compel property 
ownets to scrap obsolete, inefcient and 
wasteful fuel burning appliances, and 
install modern efficient appliances as they 
become available. If landlords are 
compelled to meet the expense of 
improving their fuel-burning appliances 
in existing buiidings, it may be necessary 
to give them some redress, but I am not 
convinced on this point because in like 
manner, if the sanitation of a house 
became defective and a public nuisance 
to the neighbours, the property owner 
would be compelled to take all the 
necessaty steps to stop the nuisance at 
his own expense. 

The next question—when can smoke- 
less fuels be made fully available for all 
requirements, is I am afraid, with the 
ptesent economic condition of the 
countty, impossible to answer. Normal 
expansion of the smokeless fuel industries 
for the home market must naturally be 
influenced by the necessity for first 
ptiorities for agricultural, mining and 
export industries, and be affected by 
shortage of material and delay in obtaining 
machinery. But knowing the extensive 
programme of  teconstructon and 
extensions in hand, I am confident that 
the Gas Industry will be able to meet all 
the increased demands for gas and coke 
which will arise from the 
evolution of public opinion to the 
ultimate goal of complete abolition of 
domestic smoke. 

While I am confident that the Gas 
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Industry will eventually meet all increased 
demands for gas, there is bound to be a 
transitional delay before there can be a 
really substantial increase in the quantity 
of coke available for sale. The normal 
expansion and reconstruction of car- 
bonizing plant had to be curtailed during 
the war years, and it will be several years 
before the industry can overtake arrears, 
especially when it is realised that no new 
catbonizing plant can be built under 3 
yeats. 

Mr. Marsh has touched upon a vital 
point when he asks when will it be 
possible to urge the Government to 
prohibit any further manufacture of 
types of open-fire grates which are now 
obsolete. Surely there is no time morte 
oppottune than the present. The nation 
is desparately short of coal; therefore, 
it is only common sense that the instal- 
lation of old-fashioned, ineflicient and 
wasteful grates in new houses should be 
prohibited at once. 

During the war, if a weapon became 
obsolete, its manufacture was stopped at 
once and a concerted dtive was made to 
manufacture large quantities of new 
weapons to take its place. Why not use 
the same drtive now to save wasteful 
burning of coal, while we are engaged in 
another Battle of Britain! The improved 
efficiency of fuel-burning appliances will 
bring an eventual saving both to the 
householder and to the nation. 

The same remarks can apply to old 
gas fires. There are many obsolete gas 
fires in use which are over 25 years old, 
which if replaced by a modern efficient 
gas fire or convector fire, would show 
an immediate saving in gas of at least 
50 per cent. and in some cases up to 100 
pet cent. with the same output of heat. 
The capital outlay for the new fire would 
soon be recovered by the saving of gas 
which in turn would mean a saving in 
coal used to make the gas. 


Smokeless Fuel 


Mr. Marsh has asked whether complete 
gasification of coal is likely to develop 
ot whether a balanced consumption 
of gas and coke will secure the best 
economy >—and how much mote gas 
coke can we expect in the next ten years P 

The future policy of the Gas Industry 
has been somewhat confused by the 
emergency through which the country 
has passed in the last two years. 

The reason for the present shortage of 
coke is that the Gas Industry, for the 
last 18 months, was instructed to make as 
much gas as possible by complete 


gasification in order to save coal, and 
many gas undertakings have been forced 
to install plant-making gas out of coke 
and oil in order to meet the demand. 
In June of this year the Government 
reversed its policy and now the industry 
is instructed to make as much coke as 
possible and use a minimum of oil. 
Naturally, it will take some little time 
to adjust our manufacturing plant, as 
new carbonizing plant cannot be erected 
under 3 years. 

It can be confidently assumed that a 
considerable increase in supply of coke 
will be available for the domestic market 
when existing retort houses have been 
reconstructed and new plant installed, 
but the increased quantity of coke 
available will depend to a great extent 
on a parallel increase in the use of gas. 

The Gas Industry has little control 
over the quality of the coke supplied 
to the public, as it is almost completely 
dependent upon the quality of the coal 
supplied. In pre-war years when gas 
undertakings had freedom in the purchase 
of coal, the quality of coke sold to 
the public could be controlled and 
guaranteed, 

The tendency of the Gas Industry is 
towards carbonizing in vertical retorts 
ot chambers. The effect will be to help 
gas in maintaining a cheaper telative 
value to the cost of other smokeless 
fuels. I can only give figures for the 
Gas Company with which I am associated 
in the London area. In the last 8 years 
the price of coal to the Company has 
increased by 111.5 per cent., whereas the 
price of gas has increased by only 
37.7 per cent. and the increase in price 
of gas for the whole London area is 
52.7 per cent. in the same petiod. 

Mr. Marsh has asked whether the 
housewife will find it more expensive 
to displace raw coal by smokeless fuel. 
Coke used in a suitable appliance will 
cettainly be no mote expensive than 
coal for space heating or water heating, 
and will probably show economies, but 
when considering substitution by gas 
for cooking, water heating, and inter- 
mittent space heating, it is not strictly 
correct to compare the net cost of gas 
with the net cost of raw coal. There is 
an intrinsic value to the housewife in the 
saving of labour, the cleanliness in the 
use of gas, the convenience of the fuel 
being on tap for use at any moment, and 
the real saving of waste when gas can 
be shut off immediately it is not required. 

Another benefit which it is difficult to 
assess in cash is the saving in washing, 
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decorations, health and increased vegeta- 
tion, as smoke in the atmosphere becomes 
eliminated. 


Central Heating 

Central heating is an ideal method of 
heating houses and large buildings as 
ptactised on the Continent and in 
Canada, but it must be recognized that 
for the added comfort it will be more 
expensive than our ptesent method of 
heating individual rooms, especially in 
the old existing houses where no attempt 
has been made to insulate the walls and 
roof. In Canada where central heating 
is popular, the walls and roofs are built 
to conserve the heat, and double glass 
windows arte fitted. Coke is the ideal 
and most economical fuel for central 
heating, but for comfort and efficiency 
the coke-burning appliance should be 
thermostatically controlled. This is 
quite a simple matter for large buildings 
and institutions, but it is not so easy for 
small buildings. I would not advocate 
gas for central heating or for heating a 
room continuously all day. 

Mr. Marsh asked to what extent can 
the central services, Gas and Electricity. 
contribute in the future to the displace- 
ment of the burning of taw coal for the 
ptevention of smoke and in solving 
what he calls the “‘ major problem ” of 
the open coal fire in the living room. 
For the householder who requires an 
open fire burning in a toom for any 
length of time, I suggest, from personal 
experience, than an open coke fite burnt 
in a grate designed for coke, will give 
all the comfort of an open coal fite 
without any extra expense, except the 
initial installation cost of a coke grate, 
with the added convenience of gas 
ignition which allows the householder 
to let the fire die out when the room is 
not in use, knowing that it can be 
quickly re-ignited as required. 

This statement may be challenged by 
pointing out the present scarcity of 
supply of modern coke grates and coke. 
Granted, there is an existing shortage 
mainly due to post-war conditions, but 
we ate thinking of the futute when 
building has picked up its arrears and 
supplies of appliances are mote normal 
again. ‘The Gas Industry should be able 
to take a considerable share in the 
change-over to the use of smokeless fuel 
and elimination of smoke. 

Gas is an ideal smokeless service for 
cooking, water heating, refrigeration and 
quick intermittent space heating or for 
secondary “topping up ” where district 
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heating or other central heating is in use. 
Its chief merit is that it is on tap, and can 
be brought into use immediately at full 
capacity whenever needed and shut off 
the instant it is not required. 


Each service has its own advantage in 
certain domestic uses and should be 
developed fully to create a correct 
balance among all fuel services for the 
ultimate benefit of the public. 


I would like to emphasize that when 
planning for the future fuel service for 
the public, we must endeavour to avoid 


bottlenecks and the overloading of any 
one particular service which only creates 
unnecessaty hardship and inconvenience. 
A setvice should not take on additional 
loads beyond its capacity to produce or 
supply until it can assure the full con- 
tinuous requirements of its existing load. 
This temark applies equally to gas, 
electricity, coke and smokeless coal. 
All fuel services should be administered 
to give the maximum efficient service to 
the public with the minimum use of coal, 
and be outside any form of political 
propaganda and political expediency. » 


Electricity 


By V. W. DALE 


British Electrical Development Association 


HERE appeats to be a tendency 
today in some quarters to regard 
electric heating as being almost 

heretical. One speaker at the not-so-far 
distant Fuel and the Future Conference 
in London, even went so far as to refer to 
—‘‘ that absurdity, the all-electric house.” 
Surely this shows a lamentable lack of 
propottion; we must not fall into the 
etror of saying the grapes ate sour 
because, for one reason orf another, we 
lack the courage to admit that they are 
desirable but unfortunately out of reach. 

There is nothing basically wrong, there 
is nothing whatever to be ashamed of in 
electric heating. Owing to unfortunate 
legacies of the war it is, and may well be 
for a long time, out of reach of many of 
us, but nevertheless it is still an eminently 
desirable form of heating in every respect. 
Before the war it may have been too dear 
for some people, today it is too scarce, 
but in our planning we must not forget 
tomorrow. 

At the present moment it is miner-hours 
that are all-important, and for our 
continued existence it is expedient and 
necessaty to expend two or more man 
ot woman-hours in the form of house- 
work, fuel transport, and redecoration 
(if we were allowed to do it) and so on, 
to save one minet’s hour, but ultimately 
it is man-hours that matter, and to 
spend two man-hours to save one is an 
expedient, arid not a policy that is likely 
to lead to prosperity. If any lesson can 
be learned from the present situation it 
is not that electricity should not be used 
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for heating at all, but that for the time 
being it should only be used where its 
many virtues make it particularly 
suitable and economical. 


It has been asked whether the Electric 
Supply Industry wishes to take the whole 
of the domestic heating load, and to this 
question it is scarcely possible to give an 
entitely unequivocal answer. ‘Today, and 
possibly for some little time, the answer 
must inevitably be “no”; shortage of 
generating capacity makes this imperative, 
but what will be possible tomorrow is a 
very different question. 


If all the homes in the country were 
constructed with a view to the conserva- 
tion of heat it would be possible for them 
to be heated electrically under present 
generating conditions without any 
increase in the amount of fuel that is 
used for domestic heating. 


It is asked what can be done to make 
electric heating economic for the house- 
holder. There is more than a hint at the 
present time from the householder him- 
self that electric heating is perhaps too 
economic, and in any case, the implication 
that electric heating must compate on 
fuel costs with solid fuel is patently 
absurd. Why should electric heating 
always compete on fuel cost with solid 
fuel? One doesn’t expect the cost of 
whisky or beer to compate with that of 
water. Electricity and solid fuel ate not 
ptecisely similar things; electricity is 
a service, and incidentally, it is the only 
one service that can supply all the light, 


heat and power needs of the modern 
household. 

Much has been made of the alleged 
affection of the British public for the 
open-fire, but whatever we older members 
of the community may think we must 
not forget that it is the growing genera- 
tion that counts. Our sentimental 
regard for the open-fire is not necessarily 
passed on to our children and opinion 
polls may be misleading. Who would 
have prophesied a short time ago that 
electric cooking, for instance, would be 
as popular as it is today? It is more 
than likely that what is termed the 
sentimental regard for the open-fire is 
not teally sentiment, but a desire for 
high temperature radiant heating. There 
is vety general agreement today that 
maximum comfort is achieved with high 
temperatute radiant heating, providing 
that the air temperature is not too low. 
It is at least possible that a large section 
of the public are quite willing to exchange 
the open-fire for the high temperature 
radiant heat from an electric fire, although 
they are not willing to forego their open- 
fire for the dubious delights of central 


heating. 
Great emphasis is laid upon the con- 
tribution that smokeless fuels make 


towatds smoke abatement, but though 
it may be a little unkind it is only fair to 
point out that though these fuels may be 
smokeless they are not fumeless and they 
ate not dustless, coke being a particularly 
bad offender in this respect. A large part 
of our lives is inevitably spent indoors, 
where it must be our aim to secure atmo- 
sphere no less pure than in the open 
spaces. 

Another question asked in the opening 
address is whether we can expect improve- 
ments in design of smokeless grates, 
stoves, and so on. One sincerely hopes 
that improvement can be expected because 
the performance and appearance of some 
of them certainly appear to leave much 
room for improvement, but another 


question that might have been put is 
“What will the performance of these 
appliances be after years of use?” It 
is no good building too much upon the 
performance of brand new equipment ; 
that has already been discovered by other 
fuel interests. 


So far as the combination of district 
heating with generation of electricity is 
concerned, there is little doubt that the 
most efficient system will be found to be 
that in which electricity is the by-product 
and heating the main product. It is 
notoriously unsafe to prophesy, but were 
the gas turbine adopted for generation 
on a large scale it would completely alter 
the prospects of supplying heating from 
the waste heat, owing to the fact that 
waste heat from a gas turbine is at a 
much higher temperature than the waste 
heat from steam plant. 


One question that has not been asked 
is whether district heating schemes are 
going to be designed to stand on their 
own, feet and to be capable of coping with 
the worst our climate can ptoduce, or 
ate they to follow in practice the 
dangerous gospel that is being preached 
of relying on electricity or gas to come 
to their aid. There can be few reports on 
projected district heating schemes in 
which the viciously short-sighted phrase 
“In extremely cold weather gas or 
electric fires will be used” does not 
appear. 


There ate also possibilities in con- 
nection with the heat pump and when 
the tefrigerated larder replaces the 
refrigerated cabinet and “‘ deep freeze ”’ 
storage space is a feature of every house- 
hold it may well be possible to use the 
heat pump in domestic heating. 


None will dispute that in the general 
adoption of electric methods—for heating 
for all forms of industry, for railways, 
etc., lies a solution to smoke abatement— 
as complete as we are capable of grasping 
at the present time. 


Central and District Heating 


By DONALD V. H. SMITH, 


AM asked to deal with Central and 
] District Heating. 

I welcome the opening paper—if 
you get some precise answers you will 
have the factual data to work on. 

Laws or tegulations alone are not 
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enough, they are indeed useless, unless 
economic. 

Manchester over 100 years ago had 
severe clauses in their by-laws pro- 
hibiting smoke. Long before that, it 
was a ctime punishable by hanging, to 


burn raw coal. All to no effect on the 
teal problem. It must be attacked from 
the economic side. 

Here, therefore, ate my comments and 
answers to the various queries as they 
relate to Central or District Heating. 


Question 22. Capital Costs 


These should never be considered a 
barrier to improvement before calcu- 
lating the resultant annual operating 
costs. On a new house, the capital cost 
of Central Heating is very little higher 
than the provision of a number of 
fireplaces and flues. The extra cost 
might be as low as £20 or £30 and should 
not exceed £50 or £60 on a four or five- 
roomed house. 

On a district system the extra cost 
might be from £80 to £120 per house 
on a new estate (this largely depending 
on number of other buildings, viz. 
public and commercial, brought into 
the scheme, on each of which a boiler 
house, fuel store and chimney stack 
would be saved). 

The operating costs in each case 
allowing for fuel, lacour, maintenance 
and capital charges including repayment 
on any reasonable period, should in 
most cases show a feduction on yearly 
costs as compared with any other method. 

The result should be a smokeless area. 

On existing houses the capital cost 
will obviously be higher since capital 
has already been spent on stoves, fite- 
places or flues, much of which could 
be saved when building anew. The 
saving in fuel is, however, considerable, 
and that plus saving in labour warrants 
serious consideration when modernizing 
old houses, though the relative advantage 
and costs of the newer types of stoves 
and/or fires should then be also weighed. 


Question 24 


Paragraph 12 suggests that District 
Heating, if restricted to require topping 
up by a coal fire in the living room, 
will give a warmer home, but not less 
smoke—that is surely erroneous. If 
District Heating or Central Heating is 
laid on and the house is warm, the 
living room being also partially warmed 
from the same source, the reduction in 
the amount of coal used would be 
substantial. On mild days the open-fire 
would seldom be lit, even on colder days 
the tendency would be to tfestrict its 
use until evening or perhaps only at 
week-ends, and when lit a much smaller 
fire would be needed. If 80 per cent. or 
90 per cent. of the heat required is 
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obtained by smokeless central heat, 
then 80 per cent. or 90 per cent. of the 
aims of the Society would be achieved. 

Many households would soon put in 
a gas fire in the fire-place for the small 
amount of topping-up required, rather 
than be bothered with coal, ashes and 
dust, and so achieve complete smoke- 
lessness. 


Question 25 

In my opinion it is impossible to expect 
electricity to solve the problem on present 
methods, it is too costly a medium and 
too wasteful of coal. It uses even more 
coal than a well-designed plain brick 
open fire-place. 

Electricity may be more economical 
and advantageously used in any district 
where combined thermal electric schemes 
are installed as on such stations it would 
be a cheap by-product of the main 
heat system and it might be desirable 
on such stations to actually increase the 
electric load. At present, on condensing 
Stations, it is unfortunately necessary 
to restrict the use of electricity, and it is 
no use shutting the factories in order 
to keep us in idle comfort at home. 

Even when the existing generating 
stations are extended, electricity from 
condensing stations is too costly a 
medium for space heating in any large 
scale. (See also answer to Question 35). 


Question 31 


There is a wide and useful sphere for 
gas for use in replacing old fire-places 
in existing houses where it is uneconomic 
to instal Central Heating, and on new 
estates where it can be used for topping-up 
District Heating schemes. 

The conversion of many _ existing 
houses to Central Heating will also add 
to the demand for coke, and between 
these three new spheres for the gas 
industry thete is likely to be a demand 
for gas and gas products which it will 
take the industry all its time and energies 
to meet. 


Question 35 


To suggest that electricity could take 
the whole of the domestic heating load 
is sheer nonsense, and would be very 
bad economics. 

For space and water heating alone, 
allowing a modest total of 300 therms 
per year per house, the 11 million 
existing houses would require nearly 
one hundred thousand million units, 
the additional four million houses which 
all parties agree are needed, would require 


a further thirty-five thousand million 
units, but the present standards of heating 
ate admittedly too low, and if the old 
houses ate left on the lower scale and 
the new ones only raised to say 450 
therms per year (an amount still low 
according to some authorities), then 
the total electricity required would be 
over 150 thousand million units per year. 


You have still to cater for the lighting 
and industrial load, and when you 
tecollect that our /ofa/ electricity pro- 
duction in one year is in the region of 
only 40 thousand million units, and the 
power companies are strained to produce 
even that, surely further comment on 
the notion of all-electric houses is 
superfluous. 


Even in small numbers, every all- 
electric house (except where supplied 
from a thermal electric station as 
suggested in the reply to question 25) 
only adds to the shortage of electricity 
for manufacturing purposes. 

Electricity should be used for light 
and for power, its use for space heating 
should be regarded as a luxury, or 
resetved for very occasional and inter- 
mittent emergencies only, or for areas 
where other alternatives do not exist. 
Even in wealthy America electricity is 
little used for space heating because 
they cannot afford it, and neither can we. 


Question 36 


If electricity is generated as a by- 
product of District Heat, then there is a 
case to be made for a somewhat wider 
use of electricity in topping-up, but it 
should be clearly understood that such 
projected stations, even if constructed 
and developed to their maximum possibi- 
lity in Great Britain, can only be secondary 
stations, and the main supply of electricity 
must come from the existing stations 
and those new condensing stations under 
construction of projected. 


Question 37 


District Heating has been used for 
many years in U.S.A. and on the Con- 
tinent of Europe. Its economy, if well 
designed on suitable estates, is incon- 
testable. It is cheaper in running cost 
ard in the amount of coal used, than 
any other method so far produced. 


Thermal electric systems will not 
necessarily provide cheaper heat; it is 
on electricity as a by-product that the 
main teduction in costs is secured, not 
on the heat side. 

Existing generating stations cannot 
economically supply heat from so-called 
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“waste heat.” The generating plant 
must be specially designed, and this can 
only be done on a large scale where such 
a station can be located in or near to a 
new town or a reconstructed town. 


Small purely thermal stations to serve 
new ateas can be economic for as few as 
200 or 300 houses at densities of between 
10 and 20 per acre. In size and area I 
know of precise limit, anything between 
200 houses and 20,000 houses can be 
setved from a single plant. If public 
buildings or small industrial areas also 
ate setved, the economies both in 
f, s. d. and in fuel, can be startling. It can 
safely be said anything from a small 
village to a medium-size town can be 
setved economically, but they must be 
planned in advance. On costs, the tables 
attached will give some idea of the 
Operating costs as compared with other 
methods. These tables are all based on 
present-day costs and on schemes either 
actually under construction or in pre- 
paration. 


Comparative figures are also given for 
heating by other methods on today’s 
basis of costs. 


I have dealt with seven of your ques- 
tions, as precisely and objectively as 
possible, but will be pleased to reply to 
any queries. 


Total Costs including Capital Charges of 
supplying by various methods 500 useful 
therms per annum for space and water heating 
to Dwelling Houses. 


Basic fuel costs assumed : 
Electricity $d. per unit. 
Gas is. per therm. 
Household coal 80s 
Coke 80s. 
Low grade coal 50s. 


. per ton 
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The capital charges shown in the 
following items include for the cost of 
all internal works necessary in each case, 
ie. fiteplaces, flues, electtic. fites, gas 
fires and vents, water heaters, boilers 
and radiators as required to suit each 
stated case. 


Items 6 to 8 include Hot Water Service 
from a central station, as well as for the 
heat supply for space heating and 
alternative methods of topping up. 


1. All Electric fs. Wa, 
14650 units ce MPUADMAS SS 
Capital charges 74% on £60 410 0 


Wotal YL 50: 5° 8 
Cost per therm in pence 24.14 


He 


2. All Gas 
666 therms gross ... 556 OO Os. 
Capital charges 74% on £60 410 O 


Total £37 16-0 
Cost per therm in pence 18.14 


3. Coal Fires and Coke Boiler 
for Hot Water 
5 tons coal ... a ie 20220) 36 
2.1 tons coke =~ ET Or OD 
Capital charges 74% on £60 410 0 


Fotal £32.18 °.0 


Cost per therm in pence 15.79 
4. Combination grate with 
back boiler for Hot 
Water Service and Warm 
Air ducts to upper rooms 
5.6 tons coal Bay ee OycO 
Capital ess 74% on 
£100 : ion? de 
Toial . $29 18 0 
Cost per therm in pence 14.35 
5. Central Heat and Hot 
Water Service, with gas 
fires for topping es 
4 tons coke 2 16-00 
90 therms gas : 410 0 
Capital pes 7h on 
£110 Perey: Sip et 
Total (28:15 .0 
Cost per therm in pence 13.8 


6. District Heating and Hot 
Water Supply, with elec- 
tric fires for topping up 

425 therms from District 


System @ 6s. 6d. Pet 
week ; 16 18 0 
2198 units electricity son, On x2 
Capital charges 74% on £40 a 0° 0 
Total) £26~ 15. 522 
Cost per therm in pence 12.84 


Solid Fuel 


7. District Heat and Hot 
Water Service, with gas 
fires for topping up: 


425 therms from District 


System @ 6s. 6d. per 
week "7% 16 18 0 

15 ei gas (112. 5 therms 
oss) 5 12°"6 
Gspical charges 7h, on £40 a O30 


Total £25 10 6 
Cost per therm in pence 12:25 


8. District Heat and Hot 
Water Service, with coal 
fires for topping up 


450 therms from District 
System @ 6s. 6d. en 
week 2 she 

50 therms from a ton coal 3 

Capital charges 74% on £70 5 


Totaly’ £25 
Cost per therm in pence 


9. All District Heating and 
Hot Water Service (no 
topping up 

500 therms from District 


System.» .. : sats 
Capital charges 74 40/, on £60 


Total. f22 12.8 
Cost per therm in pence 10.4 


Note: on items 6, 7, 8 and 9 


The costs for District Heating have 
been taken from a number of schemes 
recently designed, some of these being 
actually lower in cost than the figures 
stated above. 


With a well-designed system on a 
favourable layout embracing Dwellings, 
Public Buildings and Industry, the cost 
would be substantially less. 


Appliances 


By Dr. W. DAVIDSON, 


(Radiation Ltd.) 


HERE is no single or immediate 
solution to the great problem of 
abolishing domestic smoke and 
it is necessary to consider not only a 
vatiety of remedies, but both a short and 
a long term programme of attack. The 


increased use of gas, electricity and the 
solid smokeless fuels has greatly reduced 
the domestic smoke nuisance and whilst 
the contribution made by each will 
continue to increase, after the present 
difficult conditions pass, it will be a very 
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long time before they could satisfy the 
whole of the domestic heating and 
cooking load. District heating may also 
play an important part in reducing 
domestic smoke but its adoption on a 
appreciable scale will depend on the 
success of the schemes now going 
forward and must therefore be slow. 
Bituminous coal burned in individual 
appliances must, therefore, continue to 
supply for many years, the major part of 
the domestic heat services and especially 
the space and water heating load. We 
must therefore look to the solid fuel 
appliance to make the greatest immediate 
contribution towards domestic smoke 
reduction. 

As. Mr. Marsh has pointed out in his 
opening address, the open coal fire is 
chiefly responsible for the domestic smoke 
problem and is, moreover, very in- 
efficient. Mr. Marsh advocates the 
substitution of the open coal fire by the 
smokeless fuel grate, the open convector 
fire or the openable slow combustion stove 
in existing houses as well as in new 
housing. For some yeats now makers 
have been encouraged to produce 
appliances suitable for burning smoke- 
less fuels in addition to bituminous coal, 
so that the greatest possible use could be 
made of the smokeless fuels which were 
available for the domestic market. Such 
large numbers of these appliances have 
now been installed that the demand for 
smokeless fuels far exceeds the supply. 
This policy of producing smokeless fuel 
appliances is justified by the greatly 
increased efficiencies obtained when 
using these fuels and the fact that when 
burning bituminous coal the efficiencies 
and performances obtained are at least 
equal to and often better than those 
given by the alternative bituminous coal 
burning appliances. The fact, however, 
remains that the smokeless fuels give 
so much better results than bituminous 
coal when burned in these new appliances 
that when a uset has experienced the 
advantages of the former he is dis- 
satisfied with the latter fuel. 
efforts to obtain smokeless fuels has 
often caused much embarrassment to 
the Ministry of Fuel and Power. 

While the continued production of 
smokeless fuel domestic space, water 
heating and cooking appliances capable 
of burning bituminous coal satisfactorily 
should be advocated, it is of the utmost 
importance that makers should, without 
delay, concentrate their researches on the 
development of appliances for burning 
bituminous coal with the minimum smoke 


Their 
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emission and the maximum. efficiency, 
which will also be capable of burning 
the smokeless fuels with the same or 
higher efficiencies than the best present- 
day types. This is no doubt a most 
dificult task but no other approach 
promises to make such a great contribu- 
tion towards smoke abatement and fuel 
consetvation during the next ten years. 

It is suggested, therefore, that the 
smokeless fuel appliances capable of 
burning bituminous coal should be 
regarded as the half-way stage between 
the pre-war designs of coal burning 
appliances and the future types which 
will burn coal smokelessly and efficiently. 
To say this is not to underrate the very 
considerable advances which attended 
the introduction of the smokeless fuel 
appliances and it will be useful to consider 
these briefly. 


The Open Coal Fire 


Pre-war types of open coal fite gave 
efficiencies of 15-239, and gave off as 
smoke and soot 2-69 by weight of the 
coal burned. 


The Open Smokeless Fuel Grate 


A variety of new designs of this type 
of grate has been marketed durit g the 
last three or four years. The best of 
these give the following radiant efficien- 
cies for the given fuels :— 


Gas Coke a Do, 
Low temperature coke 2075 
Anthracite Pohl 
Steam Coal Zi 
Bituminous Coal 25", 


In the case of two or three of these 
grates, a special brick set, the back 
member of which overhangs the fire, 
is provided and this is partly responsible 
for reducing the smoke emission when 
using bituminous coal to 1 to 14% by 
weight of the fuel burned. These grates 
are vefy convenient in use, gas ignition 
being provided while an effective air 
control allows the output to be varied 
between 4,000 B.Th.U./hr. and 15,000 
B.Th.U./ht. (16 in. fire). A few models 
provide overnight burning at rates of 
approximately 4 lb./hr. 


The Open Convector Fire 


The open convector fire is proving to be 
a most popular appliance especially with 
those who wish to retain the attractive 
appeatance of the conventional open 
fire. Modelled on the open smokeless 
fuel grate it possesses the advantages 


noted for this type of grate and in addition 
gives much higher efficiencies, the over- 
all efficiency using coke being 50% and 
coal 35%. When a back boiler is fitted 
the efficiency is increased to 55% for 
coke and 44% for coal. The increase of 
10-20 units over the efficiencies obtained 
for the non-convector grates is given in 
the form of warm air which may be 
vented into the same room as the fire is 
installed, thus reducing the fuel required, 
or it may be ducted to one ot more other 
rooms to give a higher standard of house 
heating for the same expenditure of fuel. 
A convector fire operated to give a rise of 
35°F, in the living room will give a rise 
of 15 to 20°F. in two other rooms. 
The latest models are designed for 
continuous burning and this is particu- 
larly useful during the coldest weather 
when it is most desirable to maintain 
a continuous flow of warmth to various 
patts of the house. 


The Openable Stove 


Another appliance which is finding much 
favour is the continuous burning open 
fire stove. The overall efficiency of the 
model with boiler is 60-75% for coke and 
45-50% for coal. Like the convector 
fire it may be used to provide background 
heating in two or three rooms. 


Reduction of Smoke Emission 


It will be noted that the use of the open 
smokeless fuel grate will teduce the 
smoke emission to half that produced by 
pre-war coal fires when burning bitumi- 
nous coal. Any increase of production 
of smokeless fuels will be readily taken 
up by users of these appliances to give a 
further reduction. Using a convector 
fire ot open fite stove would give the 
same reduction when the warm air is 
used for background heating in other 
parts of the house but when used for 
supplementing the heat radiated to the 
living room a still further reduction is 
given, since the smoke emission per 
useful therm delivered to the room is 
less than one-third that of the better 
types of pre-wat coal fire. There is, 
therefore, an even stronger case for the 
replacement of the open coal fire by the 
convector fire or openable stove in 
existing houses than in new housing, 
since in the latter the warm air is generally 
used to give a higher standard of house 
heating. 

From these remarks it will be obvious 


that any modification to the appliance or 
the installation which will increase the 
useful thermal output per pound of fuel 
burned, will reduce the actual quantity 
of smoke emitted. 


For example, the insulation of the hot 
water storage tank and the flow and 
return connections teduced the fuel 
required for a given hot water service to 
half that required for uninsulated systems, 
thus reducing the smoke emission by 
half when coal is used. Again, an 
imptovement of the insulation of the 
exterior walls, roof and ground floor of 
a house to the standard recommended in 
Post-War Building Studies No. 19, will 
result in a fuel saving of 20-25% over 
pte-wat constructions, so that for the 
same heating standard the smoke emission 
would be reduced by this amount. Still 
another method of conserving heat and 
indirectly reducing the smoke emission 
is to be found in eliminating the over- 
ventilation of the living room caused by 
an open fire. Only 14 air changes per 
hour ate required for good ventilation, 
but the open fire normally gives 4 or 5 
changes. By ducting air from outside 
to a point as close to the fire as possible 
this air passes up the chimney without 
passing through the room and so reduces 
the quantity drawn from the room. 


Future Developments 


Mention should be made of the 
B.C.U.R.A. Hales fire which illustrates a 
method whereby the smoke emission can 
be reduced to $ to 1% by weight of the 
coal burned. The overall efficiency of 
this fire is similar to that of the smokeless 
fuel fires already considered. 


It has been noted that the maximum 
overall efficiency obtained when burning 
coal in a convector fire or openable 
stove fitted with boiler is 40-45%, as 
against 55 to 75% for smokeless fuels. 
The reason for the comparatively low 
efficiencies when using coal is found in 
the high flue losses obtained, these 
including an unburned gas loss amounting 
to 10-15°% of the total heat available in 
the fuel. Therefore, until a design can 
be found which will appreciably reduce 
this loss, no further increase of efficiency 
or teduction of smoke emission can be 
expected. It is for the research worker 
to determine if improved combustion 
can be obtained and the open fire retained 
ot whether a completely closed unit is 
necessary. 
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Gas Coke 


By A. F. POLLOCK, 


Solid Smokeless Fuels’ Federation 


N the Simon Report! it is stated that 
] the programme of efficient and 
smokeless heating “‘ will be practically 
complete when an additional twenty 
million tons of smokeless solid fuel are 
consumed annually with a _ working 
efficiency of not less than 40 per cent. for 
- domestic heating.” 

In considering the contribution which 
gas coke may make to this programme, 
there is a number of questions to be 
answered, most of which are asked in 
the Opening Paper and which may be 
briefly re-stated as follows :-— 

(1) Will gas coke be generally accep- 

table as a domestic fuel ? 

(2) How much of the twenty million 

tons required can be provided by 
gas coke, of what quality, and at 
what price ? 
Can the desired efficiency of 40 
per cent. be attained with coke- 
burning appliances and, if so, 
what kinds of appliances ? 

It is the purpose of this paper to try 
to give answers to these questions. 

(1) Will gas coke be generally acceptable 
as a domestic fuel ? 


mG) 


The acceptability of gas coke as a 
domestic fuel depends primarily upon 
four things :— 

(a) The use of appliances suitably 

constructed for burning coke. 

(b) The size grading of the fuel used. 

(c) Proper facilities for storing and 

handling in the home. 

(d) Consistency of quality and lowest 

possible ash content. 

(a) The need for properly constructed 
appliances is well illustrated in the 
traditional domestic fireplace and grate, 
which were originally evolved and used 
for burning bitumenous coals of high 
volatile content, but which are quite 
unsuitable for burning gas coke of low 
volatile content and greater bulk relative 
to weight. 

In view of the obvious advantages of 
using a smokeless fuel such as gas coke, 
work was carried out in the inter-war 
years in the research laboratories of some 
of the largest gas companies and as a 
result, a coke-burning open-fire was 
produced, having a higher efficiency 





1 Cmd. 6762 Report by the Fuel and Power Advisory 
Council on Domestic Fuel Policy, Chap. XIV (5). 
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than any coal fire and with other desirable 
features. Many thousands of these 
(100,000 in the London area alone) were 
being installed before 1939, and since that 
time they have been progressively 
improved both in appearance and per- 
formance. ‘The lastest convector types 
of open coke fires with back boilers 
provide between two and two and a half 
times the amount of effective heat of the 
old open-fire for the same amount of 
fuel used and are being widely installed in 
the houses and flats of the London County 
Council and elsewhere. 

Similar progress has been made with the 
small domestic hot-water boiler which has 
lately been the subject of a British 
Standard Specification? and which will 
now operate successfully and give over- 
night burning with all solid smokeless 
fuels of the correct size grading. 

The majority of modern insulated 
cookers ate designed for burning coke 
and other smokeless fuels; they may 
provide hot-water supply as well as 
cooking, are continuous burning and very 
economical in fuel consumption. 

Tests cattied out by independent 
authorities show that the latest coke- 
burning domestic heating appliances give 
some 20 per cent. greater heat output than 
the most modern coal-burning appliances 
for the same consumption of fuel—a 
feature of the utmost importance in 
these days of fuel shortage. 

(b) Sve grading of coke 

The efficiency in use of gas coke and its 
effectiveness as a domestic fuel are quite 
considerably dependent upon the size 
used, For instance, a small domestic 
boiler will not give satisfactory overnight 
burning if coke of too large a size is used. 
Similarly, the appearance and efficiency of 
an open-coke fire will be adversely 
affected if the size of fuel is outside the 
range 1 in. to 2} in. 

Considerable attention has been given 
to the proper sizing of coke by various 
bodies culminating in the ‘‘ Report on 
Coke Quality’ by the Institute of Gas 
Engineers. That report lays down a 
recommended scale of sizes which should 
be adopted by all gas coke producers, 
and which meets the needs of all types of 


2 B.S.S. No. 758-1945, 
3 Inst. of Gas Engineers Publication No. 252. 
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coke-burning appliances. The domestic 
consumer is concerned almost entirely 
with two sizes, the “‘ nut” size and the 
“ open-fire”’ size, within the ranges of 
4 in. to 1} in. and 1 in. to 24 in. respec- 
tively. It is desirable that the correct 
sizes of fuel to use in domestic appliances 
should be generally known and _ the 
various District Coke Associations are 
taking steps to disseminate this infor- 
mation. 


(c) Fuel Storage 

Experimental work in the construction 
of coke fuel stores has shown that, 
provided these are so designed as to 
permit of the fuel being shovelled from 
the floor level, coke can be stored in a 
space which does not make excessive 
demands upon the floor area of the house 
and in such a way that it is easier and 
cleaner to handle than coal. 


(d) Quality and Ash Content 

It is clear that the ash content and 
quality of gas-coke are largely determined 
by that of the original coal. It is con- 
sequently desirable that a national fuel 
policy should aim at directing to car- 
bonizing plants those coals which are 
most suitable both from the point of 
view of gasmaking and of yielding good 
quality cokes of low ash content. Much 
can be done to improve the coal in these 
respects, by washing at the collieries, and 
it is to be hoped that it will be the policy 
of the Coal Board to instal coal-washing 
plants much more widely than has been 
the case in the past. Where cleaned coals 
are not available something can be, and 
is done by the installation of coke- 
cleaning plants at gasworks, but the 
greater advantage seems to lie with the 
cleaning of coal at the collieries, both 
technically in the carbonizing plants and 
in the avoidance of the transport of 
incombustible material in the coal. 


Whatever the solid fuel used, however, 
ash will still remain. Clearly, therefore, 
appliances should be designed to make 
ash removal and cleaning as simple as 
possible for the housewife. Much has 
already been done in this direction in the 
designing of coke appliances by the fitting 
of deflectors which direct the whole of 
the ash into an ash-pan of adequate size, 
so that the process of ash removal 
consists in lifting out the ash-pan once a 
day or at less frequent intervals, in some 
cases up to a week. 


Gas coke was already being fairly 
widely accepted as a domestic fuel before 
1939, and having regard to the progressive 
improvement in appearance, convenience, 
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and performance of  coke-burning 
appliances, and to the advantages inherent 
in the use of smokeless fuels, there is 
every teason to expect that it will come 
to be accepted as the noftmal domestic 
solid fuel. 

(2) (a) How much of the twenty million 
tons required can be provided by 
gas coke, and 

(b) What will be the quality of the 
coke and 
(c) Its price? 
(a) Quantity of Gas Coke available 
According to the statistics of the Gas 
Industry contained in the Ministry of 
Fuel and Power’s Statistical Digest for 


‘the years 1938-45, some 24 million tons 


of coke were used for domestic purposes 
in 1938. The additional 20 million tons 
envisaged by the Simon Report would 
bring the total requirements to 22} 
million tons at least. 

The amount of coke produced by the 
Gas Industry depends upon the amount 
of coal carbonized which, in turn, is 
determined primarily by the demand for 
gas, but also quite considerably by the 
technical processes etnployed at the 
gasworks. 

In 1945, the industry was carbonizing 
some 21 million tons of coal per annum, 
This is less than it would be normally 
because, in order to reduce coal con- 
sumption to a minimum, calorific values 
of gas have been lowered, benzol 
production discontinued, and carburetted 
water gas (from oil and coke) made to the 
maximum capacity of available plant. 
If, through an improvement in the coal 
supply position, the Gas Industry could 
revert to its normal technical processes, 
the amount of coal required for carboniza- 
tion would rise to some 25 million tons 
for the same quantity of gas sold. 

Any expansion in the demand for gas 
would, assuming that the necessary 
extensions of carbonizing plant could be 
made, give tise to a corresponding 
increase in coal carbonized. The Hey- 
wotth Committee reported* “ We have 
come to the conclusion that a reasonable 
forecast of the development of the 
Industry is that it will in ten years’ time 
have increased its sales to at least 20 per 
cent. above the level of today (1945).” 
If this estimate is realized, gas production 
would tequire an additional 5 million 
tons of coal per annum, or a total of 30 
million tons. This would result in a 
coke production of 15 million tons of 


4 Report of the Committee of Enquiry into the Gas 
Industry, Dec. 1945 (Cmd. 6699) Section 209. — 


which about two-thirds or 10 million 
tons could, with the gradual moder- 
nization of coke-screening and cutting 
plant, be made available in the sizes 4 in. 
up to 24 in. suitable for domestic use. 
Whether it would in fact be avilable for 
domestic use, would depend upon the 
extent to which industrial and commercial 
heating plants could be converted from 
the use of coke the to smokeless com- 
bustion of bituminous coals or low-grade 
fuels ; such conversion would probably 
only take place under the conscious 
guidance and direction of the Ministry of 
Fuel and Power. 

The Gas Industry then should be in a 
position to provide some 10 million tons 
of domestic coke by 1955. How much 
coke and smokeless coal can be con- 
tributed by the hard coke and coal 
industries will depend upon the policy 
to be pursued by these industries, which 
are dealt with in other papers before this 
conference. Estimates from various 
sources suggest that the amount may not 
be less than 7 million tons, making a 
grand total by 1955, of at least 17 million 
tons. Provided the necessary steps are 
taken to free this production for the 
domestic market, it will probably be 
sufficient to keep pace with the installation 
of coke-burning appliances in both new 
and old houses. 

(b) Coke quality—Free burning cokes 

What, now, of coke quality and the 
prospects of production by the Gas 
Industry of cokes which will be 
sufficiently free burning for use in the 
large number of existing appliances 
which probably cannot be replaced by 
coke-burning appliances in the next ten 
yeats ? 

The production of free-burning cokes 
has been the subject of a study by the 
Gas Industry for a good many years past, 
though it cannot be said that any clearly 
defined policy has yet emerged. A good 
deal of experimental work has already 
been undertaken at various places, and 
here in Edinburgh, just before the war, 
the Corporation Gas Undertaking was 
beginning to produce a good-quality 
free-burning coke as a result of the work 
of Jamieson and King who, in their 
report on the subject to the Institution of 


Gas Engineers’ came to the conclusion’ 


that “‘smokeless fuels which do not 
requite special grates can be manufactured 
by the Gas Industry without interfering 
in any way with the normal procedure of 
gas manufacture and in such a manner 


5 “Production of free-burning cokes in continuous 
veitical retorts.’ Inst. of Gas Engineers No. 199-82, 
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that the residuals can be absorbed in 
existing markets.” In Edinburgh, the 
cost of gas per therm would not be 
increased if the lump smokeless fuel 
realized a price ex works of 36s. per ton.” 
This price compared with the then 
current price of the standard coke of 
28s. 6d. per ton, and in present conditions 
the margins between the two cokes might 
be wider though, owing to the lack of 
suitable coals at the present time, no 
costs based upon actual practice are 
available. It should be borne in mind, 
however, that the difference of 7s. 6d. 
per ton was accounted for to the extent 
of 4s. 6d. by the higher price of the 
specially selected coals requited to make 
this high quality low ash domestic fuel, 
so that only a relatively small proportion 
of the increased price was attributable 
to changes in the economics of the gas 
works process itself. Jamieson and King 
wete of the opinion that there were 
adequate supplies of suitable types of 
coal throughout the country to permit 
of gas undertakings being able to produce 
a substantial proportion of their total 
coke output in the form of free-burning 
cokes. Nevertheless, it is doubtful if the 
distribution of suitable coals is such as 
to make these free-burning cokes available 
uniformly throughout the country 
without incurring considerable transport 
charges, and it is suggested that future 
policy should be directed by Housing 
Authorities to providing domestic 
appliances which will be capable of 
burning all types of coke and, if free- 
burning cokes are available at a price 
acceptable to the consumer, then so much 
the better, because there can be no doubt 
that even in the appliance designed for 
the combustion of unreactive fuels, 
the tfesponsiveness and _ controllability 
of free-burning cokes are much better 
and the ash content is generally lower 
with the attendant advantages arising 
therefrom. 

(ey Price 

This brings us to a consideration of 
the subject of price in general. Obviously 
the whole economics of gas production 
are affected by the price obtainable for 
coke. It has already been shown. that the 
production of coke per therm of gas. 
made can be varied by changes in the 
catbonizing and ancillary processes, and 
the policy of the Gas Industry in the 
past has tended towards the production 
of less coke when the price of coke was 
so low as to make this course economi- 
cally desirable. The subject of the 
relative economic advantages of making 


gas and coke has been admirably dealt 
with in the paper presented to the 
Institution of Gas Engineers by Mr. 
J. E. Davis, of the South Metropolitan 
Gas Company.® He has shown diagrama- 
tically the points in the relative prices of 
coal and coke at which it pays to change 
over to a greater production of one or the 
other. For instanc e, when the price of coal 
is £1 per ton, thenet revenue from coke 
must be over 23s. 4d. per ton, if it is to 
be profitable to produce more coke. If 
the net revenue from coke rises appre- 
ciably above this figure, then it will pay 
to make coke; if it falls below, the 
tendency will be to reduce coke 
production in favour of gas production. 
Similarly, at the price of £2 per ton, the 
ctitical price for coke is 45s. 8d., and it is 
shown that as the price of coal rises the 
critical differential between coal and coke 
ptices tises though (and this is important) 
not in proportion. Accepting these 
calculations, it would appear that the net 
coke revenue must exceed the cost of coal 
by a percentage varying from 16% per 
cent. (with coal at {1 per ton) downwards 
as the cost of coal increases. It should 
be pointed out, however, that the 
differential varies according to the total 
number of therms recovered as gas and 
coke, rising as the total recovery falls to 
as much as 50 pet cent. where the total 
recovery falls to 180 therms per ton. It 
is probable, however, that in an efficient 
gas wotks the differential need not exceed 
20 per cent. The question is, therefore, 
whether the price of gas coke can be 
maintained at a level some 20 per cent. 
above the ptice which gas works pay for 
their coal. In this connection, the table 
of efficiencies in the Simon Report 
suggests that coke has a greater efficiency 
in use than coal in suitable comparable 
appliances, and that this advantage in 
efficiency is of the order of 20 to 25 per 
cent., so that in paying 20 per cent. more 
for coke than coal the consumer is 
receiving equal heating value for money 
with, in addition, the attendant advantages 
of a smokeless fuel. It is suggested, 


* Inst. of Gas Engineers Publication No. 259. 


therefore, that the price of coke could be 
such as to encourage the Gas Industry 
to make the maximum possible coke 
without putting the consumer at a disad- 
vantage in relation to the fuels formerly 
purchased. Such a price arrangement 
would also have the advantage of enabling 
the Gas Industry to maintain gas prices at 
a teasonable level and to promote the 
extended use of gas, which is the principal 
factor in determining the amount of 
coke produced. 
(3) Can the desired efficiency of 40 per 
cent. be attained with coke-burning 
appliances and, if so, with what kind 
of appliances ? . 
Referring again to Table 6 of the 
Simon Report, we see that the efficiency 
of an open-coke grate is 25 per cent. and 
of a closed stove 55 per cent. The table 
is already somewhat out of date. The 
following efficiencies have been arrived 
at under conditions of test which con- 
form closely to actual working conditions 
and which are now being standardized 
by arrangement between the Ministry of 
Fuel and Power Research Station and 
the Gas Industry Research Station. 
Per cent. 

Conventional open-coal fire 22-26 

Modern Smokeless Fuel Appliances 
1. Convector open-coke fire 50 
2. Open-fire with back boiler for 

heating domestic hot water 

and radiators 50-57 
. Convector open-fire with 

back boiler for heating domes- 

tic hot-water and radiators. 

With inset stoves having close- 

able doots the corresponding 

efficiences ate 4 per cent. to 

5 per cent. higher with the 

doots closed. 


55-65 


It is evident from these figures that 
having regard to the latest develop- 
ments in coke appliance construction, 
the efficiency of 40 pet cent. desired by the 
Simon Committee can be easily achieved 
and even substantially exceeded, and that 
without sacrifice of the open-fite, which 
is reputedly so dear to the hearts of the 
the British people. 


per Bik 
Low Temperature Carbonization 


By Col. W. A. BRISTOW, M.I.E.E., F.R.Ae.S., 
Low Temperature Coal Distillers’ Association 


Domestic Smoke which we ate 


ap Survey on the Prevention of 
aiscussing today is, I think you 
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will agree, a valuable contribution to the 
literature dealing with this important 
subject. 


This paper goes far beyond the field 
of the virtues of smoke abatement as 
such, and its assumptions and suggestiors 
are open to some criticism. The Society 
is performing a valuable public service in 
drawing attention to the necessity for 
improvement ard the highly complex 
nature of the factors which have to be 
taken into consideration. At present 
there is no nationai fuel policy. The 
production of coal is so far below our 
requitements and the problems inherert 
in its wise distribution are so serious that 
it is extremely difficult to decide upon 
any long-term plan, and indeed on any 
short-term plan. However, there is 
nothing tc be lost in the ventilaticn of 
opirions on all these very interesting 
points. It is all to the good that the 
many virtues of solid smokeless fuels aad 
their great advantages as a medium for 
domestic heating should once more he 
brought forcibly to the public mind. 

In thinking out a plan for national 
smokeless heating there is a danger that 
in our desire to abolish smoke we may 
substitute another evil. For example, 
the Survey suggests that the open fire 
may ke largely displaced by a vast exten- 
sion of central heating both in separate 
household installations and by schemes 
of district heating. The suggestion is 
also made that it may be possible to 
transfer the burden from solid fuels to 
electricity but quite overlooking the 
questions of cost, the lack of the necessary 
plant and the very low overall thermal 
efficiency of electricity when applied to 
domestic heating. We are, of course, 
all fully aware of the enormous benefits 
that have been conferred upon the com- 
munity by the expansion of the electrical 
industry. There ate some putposes, 
however, for which electricity is un- 
suitable, and domestic heating on a large 
scale is an example. For every 100 tons 
of coal burnt under the boilers in the 
generating station the heat from only 18 
tons reaches the consumer and the country 
just cannot afford it. Further, the present 
generating capacity is below 2,000,000 
kilowatts. To cope with our present 
requirements it should be at least 20% 
greater and if our industries ate to be 
expanded it must be greater still. It is 
vitally important that we cut down our 
domestic consumption of electricity to 
the irreducible minimum otherwise in- 
dustry will be seriously hampered and 
unemployment wili ke created. 

With regard to central heating, I think 
that there is general agreement in this 
countty that to abolish the use of the 
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open fire in favour of central heating 
would be a very undesirable step. The 
author of the Survey suggests that when 
central heating becomes universal open 
fires can be abolished or used only for 
emergency purposes. This theory is, I 
think, highly dangerous. First of all, 
the cost would be tremendous, secondly 
it could not be applied easily to the 
millions of houses aiready in existence, 
thirdly all the volatiles in the coal (if coal 
were used) wuuid be burnt for fuel with 
vety heavy loss to the nation. Whilst 
it might be true that some such boilers 
normally use smokeless fuel, they 
obviously covld not use it if the practice 
became general because there would not 
be enough smokeless fuel available. 
I disagree that central heating for the 
small house is gaining in popularity. 
On medical grourds alone it would be a 
very retrograde step to banish the open 
fire in favour of central heating. There 
may be a case for installations in new 
blocks of flats with a view to providing 
auxiliary space heating as part of the hot 
water system. Even in such cases there 
should be the usual flues ana other 
facilities so that the tenants can burn 
solid fuels, or fit gas radiators for inter- 
mittent heating if they so desite. It has 
also yet to be shown that central heating 
would result in any saving ir fuel as 
compared with modetn appliances burn- 
ing solid smokeless fuels. 

With regard to district heating, it has 
not yet been demonstrated that district 
heating can be accomplished satisfactorily 
either from a technical or economical 
point of view. It certainly would be 
almost impossible to instal it in any 
existing towns. The idea of tearirge up 
the roaas orce mote to lay hot water or 
steam mains to every house sounds 
difficult in the extreme. It is proposed to 
instal pilot installations in certain rew 
housing estates and we shall have to 
await results before we can come to any 
decision. There is one danger; local 
authorities are playing with the idea that 
they may embark upon the scheme here 
and there. Jt may be most expensive and 
inefficient but the loss might be hidden 
in the general rates and the community 
will be taxed, in effect, for a scheme of 
which they are not particularly fond and 
which they may not want to use. 

I submit that the reply to the question 
asked in the Survey is: that the three 
central services—gas, electricity and 
central heating cannot displace the solid 
fuel fire in the living rooms because, 
smoke or no smoke, it is the healthiest, | 


best, and cheapest method for continuous 
domestic heating. The only way to 
eliminate the coal fite in the living room 
is to replace the coal with smokeless fuel 
of a reactive and free-burning type. 

According to the Simon Report 86% 
of domestic heating is derived from 
solid fuel, 10% from the gas industry 
(that is, gas and coke), and 4% from 
electricity. Even if these figures are 
only approximately correct it is obvious 
that not for many years to come could the 
ptesent gas and electricity industries cope 
with anything like the total demand. 

The Report admits that on technical 
grounds there is no early likelihood of 
it being possible in the next few decades 
to do away with solid fuel, but why 
should we wish to do away with this 
cheap and magnificent fuel which has for 
sO many yeats constituted the backbone 
of out supply of domestic heat. There 
is a very good argument in its favour 
which is seldom mentioned, namely, that 
during the summer when the demand for 
heat is reduced, it is possible to build up 
in the home and in the merchants’ yards 
stocks of solid fuel, the availability of 
which in the winter does so much to help 
the country deal with the winter peak. 
Further, the householder with two tons 
of solid fuel in the cellar may be very much 
better off than the man who has to tely 
upon supplies of district heat, gas or 
electricity derived from central stations 
which, as has been shown, sometimes 
find it necessary by reason of their own 
difficulties to reduce or cut off supplies 
altogether. 

Before leaving this part of the subject 
it is perhaps important to remember that 
solid fuel costs less than 4d. per therm, 
gas about 1/2d. per therm or more, and 
electricity at 1d. .per unit is 2/5d. per 
therm. With an openable stove com- 
bining the open fire and the closed stove 
it is possible to run continuously and 
maintain good heat in a large room for 
an expenditure of about 4d. per hour. 
The stoves will run day and night over 
long periods without re-lighting and 
therefore the amount of work required 
for their maintenance is considerably 
reduced. No other form of domestic 
heating can compate in efficiency with 
these stoves, when the right fuel is used, 
and they can also be provided with kack 
boilers. It is, I submit, wrong to adopt a 
policy of trying to make excuses for the 
open fire. On the contrary, it should be 
boosted in its modern form as the best 
method of obtaining healthy domestic 
heat at the lowest possible price with a 
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minimum of work. 

The Smoke Abatement Society has for 
some time been advocating the establish- 
ment of smokeless zones in or around our 
big cities, but excellent though this scheme 
may be in theory it is very difficult to put 
it into practice at the present time, in fact, 
to do so might inflict a good deal of harm 
upon the whole movement. For ex- 
ample, supposing a district of Manchester 
is outlined in which no smoke is to be 
emitted, how can we expect to carry this 
fairly and properly into effect unless and 
until there is sufficient smokeless fuel 
available ? The only effect would be to 
force upon a large number of the un- 
fortunate inhabitants the necessity for 
using gas and electricity for permanent 
space heating. This, although it might 
help to clear the air, would impose a far 
greater hardship upon the population 
than would be occasioned by the small 
proportion of total smoke which that 
district would make. Also, the term 
“smokeless zone” is somewhat mis- 
leading. It is obviously impossible to 
make a smokeless zone uniess we can put 
high walls round it, as smoke from other 
areas catried by the prevailing winds will 
to a large extert produce almost an 
equal distribution of smoke, even though 
one portion of that city may not be 
emitting any. It would be impossible 
now to prohibit the use of raw coal with 
justice and by public agreement because 
there is nothing practicable to take its 
place on a sufficiently large scale. 

This gap in supplies of smokeless fuel 
must be bridged as rapidly as possible, 
and this is one of the main recommenda- 
tions of the Simon Report. 

The National Coal Board has taken 
the matter up, and a Panel has been 
appointed to consider and to decide upon 
the best means by which production may 
be continuously increased by one million 
tons per year. 

There is another reason why we must 
adhere to the policy of carbonizing all the 
coal we can and using the residual smoke- 
less fuel. 

Science has now demonstrated quite 
clearly that to burn bituminous coals in 
the raw state is to destroy vast quantities 
of oils and chemicals that are the vital raw 
materials of other industries. It is a 
most regrettable fact that today we ate 
burning as fuel on a tremendous scale 
materials which ate being exported at £50 
per ton. For these materials there is such 
a strong and ever-growing demand that 
we could sell ten times as much as at 
present. 


In the making of smokeless fuels by 
catbonization there ate produced—ben- 
zole: petrol: Diesel Oil: phenols and 
cresols for the plastics and other indust- 
ries: tar acids for disinfectants and 
germicidal products: creosote for timber 
pteservation on a large scale: and a 
number of other essential products. A 
large percentage of these are exported to 
dollar countries and the manufacture of 
benzole, petrol, and Diesel Oil from our 
own coal correspondingly reduces the 
necessity of importing these essential 
fuels. 


The price of coal today—and it may go 
higher still—surely must compel us to 
resolve it into its component parts, that is 
the gas, the cokes, and the liquid products. 


This is not a laboratory dream. Last 
year the gas industry, the coke ovens, 
and the smokeless fuel plants produced 
ovet two million tons of crude tar from 
which all these valuable products are 
obtained. 


I submit therefore that now that the 
Smoke Abatement Society has made the 
country smoke conscious, it should 


henceforth concentrate its attention upon 
the means by which its aims can best be 
realized. In the national interest, and 
having tegard to the main governing 
factors, we must have :— 


(1) ‘The cheapest, most convenient, 
and smokeless methods of heating our 
homes. 


(2) The type of heating that is most 
beneficial to the health of the nation. 


(3) The type of heating that permits 
of the most scientific utilization of the 
coal and of the valuable substances it 
contains. 


There is one and only one answer to 
these three demands, namely, the exten- 
sion of the use of smokeless solid fuel as 
manufactured by the carbonization of 
coal, combined with the most up-to-date, 
scientific methods of recovering and 
refining of the many valuable liquid 
products obtained in the process. 


We are all aware of the serious position 
in which we find ourselves today, and 
here is a target at which every household 
may aim, for their own good, and for the 
benefit of the nation generally. 


Anthracite and Dry Steam Coals— 
The Natural Smokeless Fuels 


By DONALD HICKS, 
Director of Scientific Control, National Coal Board 


Introduction—The Quality of the Coal 


1. The South Wales coalfield is the main 
soutce of British anthracite and dry steam 
coal; a small tonnage of anthracite is 
mined in Scotland. 


2. Most of the seams as they occur in 
the ground are inherently of high quality, 
being comparatively low in ash and 
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sulphur. The run-of-mine coal is not 
of itself difficult to prepare in a satis- 
factory state for the market and with 
modern coal preparation plant fuels of 
high quality both in respect of size and 
ash content can be made. A programme 
of tuning-up existing preparation plant is 
in hand and new coal preparation schemes 
ate being planned. 


REI 


Past, Present and Future Outputs of 
Anthracite 


3. The Ministry of Fuel and Power 
Regional Survey Report on the South 
Wales Coalfield published by H.M. 
Stationery Office in 1946, gives a fairly 
comprehensive account of the South 
Wales coal industry and the statistics 
quoted hereafter are taken from it. 


4. The saleable output of anthracite in 
pte-war days was approximately 5} 
million tons. It must be remembered, 
however, that about 60 per cent. of 
the saleable output of anthracite was 
exported leaving only between 2 and 24 
million tons for inland sales. The total 
saleable output of anthracite has decreased 
considerably since 1939, and is now of 
the order of 3 million tons with a neglig- 
ible quantity available for export. 


5. The difficulties of increasing the 
output from existing collieries with the 
ptesent labour force will not be easily 
overcome. Some of these difficulties, 
and in particular the low output per man 
shift, ate referred to in the Regional 
Survey Report. 


6. Long term developments involving 
new sinkings in the virgin areas, south 
of the existing collieries which were 
planned by the colliery companies before 
nationalization and confirmed by the 
Regional Valuation Board when assessing 
the workable reserves were designed to 
achieve an average annual output during 
the next 25 years of about 74 million 
tons. The competing claims of plans 
in other parts of the coalfield and else- 
where, where favourable mining con- 
ditions and other factors justify major 
expenditure, are likely to fix the 74 
million tons of saleable output per 
annum as a target for many years to 
come. 

7. When the output increases the 
desirability of exporting anthracite will 
have to be carefully balanced and adjusted 
with the increasing demands of the 
inland market for this class of fuel. 


Marketed Grades and Classes 
Consumers of Anthracite 


8. To give further precision to the 
problems of availability it is necessary 
to consider the output of saleable coal 
in terms of the sizes of the marketed 
grades and claims of various classes of 
consumers. 

9. The saleable coal is marketed in 
various sizes and the total is made up as 
follows (Table XV Regional Survey 
Report). 


of 
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Thro coale7 TA 5.0 per cent 
Large and Cobbles PAS ais ahh 
Nuts Fata sche Aaa al de 
Deets, Peas Grane 21 SS 
Duff 23.4 

3:9 


Other sizes 


Total 





10. For most practical purposes one can 
assume that 25 per cent. of the output is 
duff, mainly of size 3-16 in. This not 
suitable for domestic coal and in pre-war 
days it was difficult to dispose of it for 
any purpose, and much of it was dumped, 
and the temainder sold at an uneconomic 
ptice. Recent and planned power stations 
with boilers designed to burn anthracite 
duff will probably consume all the 
current output of duff and any additional 
tonnage likely to be available in the next 
few years. 

11. About 50 per cent. of the output is 
sized coal, ranging from cobbles to 
grains and about 20 per cent. is large coal. 
In fact, only about half of the inland 
sales is available for the domestic con- 
sumet. ‘The very nature of anthracite, 
patticularly its slow-burning  charac- 
teristics and smokelessness, make it 
indispensable in certain industries 
especially in the brewery and horticultural 
ttades which consume about 15 per cent. 
of the saleable output. Considerable 
tonnages ate used for the manufacture 
of clean producer gas in the iron, steel 
and engineering industries. 


Past, Present”and Future Outputs of 
Dry Steams 

12. Published statistics on the availability 
and disposals of dty steams are not 
available but the picture is not markedly 
different from that of anthracite. Past 
and present outputs of this class of coal 
are on an average, slightly less than those 
quoted above for anthracite namely 5 
and 3 million tons respectively. Present 
colliery capacity is sufficient to handle a 
considerably increased output and an 
output even greater than that in 1938, 
when it was approximately 5 million 
tons. Availability of man-power is the 
chief determining factor in obtaining 
increased output. Concentration and 
reorganization schemes visualized by the 
planning engineers before nationalization 
were designed for a total annual output 
of this class of coal of about 6 million 
tons per annum during the next 50 years. 
This is approximately double the present 
output and it would be optimistic to 
expect this tonnage to be realized quickly. 


The Disposal of Dry Steams 


13. The gross output is washed and 
screened into a series of graded coals 
similar to the anthracite and as in the 
anthracite field the natural yield of sized 
grades is augmented by breaking the 
large coal. The disposal of duff was 
almost as difficult a problem as with 
anthracite, but here again developments 
in the electricity industry and extensions 
to existing power stations and the building 
of new power stations near to the sources 
of these coals absorbed large tonnage of 
the dry steam duff. 


The Briquetting and Carbonizing of 
Dry Steams 


14. The successful commercial develop- 
ment of the briquetting and carbonizing 
of dry steam duffs to produce the phur- 
nacite product has added a very good 
smokeless fuel for domestic purposes. 
An extension of the present plant might 
make available a quarter of million tons 
of prepared smokeless fuel per annum. 
Increased availability of this class of fuel 
will depend on bigger outputs from the 
collieries and on the competing demands 
of the growing electricity generating 
industry in the South-Western region. 
There is a possibility, however, that the 
phurnacite process can be adopted in 
some of the other coalfields and experi- 
ments to this end will undoubtedly 
be carried out. 


Hard Coke 


15. The demands of the iron, steel and 
engineering industries absorb nearly 
all of the present make of hard coke. 
Extension of the coke oven industry, 
especially as part of gas grid schemes may 
well result in an additional tonnage of 
hard coke being available for the domestic 
consumer. Control of the carbonization 
process should ensure a fuel suitable 
for use in the appropriately designed 
appliances. 


Summary 

16. From the broader angle of smoke 
abatement a satisfactory result is obtained 
however these classes of coal are used. 
They are naturally smokeless. 

17. The saleable output of all grades of 
anthracite and dry steams together is at 
present approximately 6 million tons per 
annum of which probably not more than 
24-3 million is used directly by the 
domestic consumer in closed and openable 
stoves and in hot water and central 
heating boilers. The remainder of the 
inland sales is consumed by the electricity 
industry and by other industries with 
special demands for these classes of coal 


18. The total pre-war output from 
existing anthracite and dry steam coal 
collieries was about 10 million tons. The 


main deterrent against regaining this 
output is the shortage of man-power, 
and to some extent the comparatively 
Jow output per man shift. 

19. There are ample reserves to allow 
of an expansion of the output of both 
anthracite and dry steams and the South 
Wales colliery companies before nationa- 
lization had planned developments to 
give an annual output of the two classes 
of coal together of about 13 million 
tons which is double the present. It has 
been shown that not all of any additional 
tonnage can be made available to the 
domestic consumer because certain sizes, 
duff in particular, which amounts to a 
quarter of the output, is unsuitable. 

20. When the output increases the 
desirability of exporting anthracite on the 
scale pteviously carried out, will have to 
be carefully balanced and adjusted with 
the increasing demands of the inland 
matket for this class of coal. 

21. There is a possibility of developing 
the phvrnacite process in other coalfields 
and extensions to the coke oven industry 
will make available, in time, a certain 
tonnage of hard coke suitable for the 
domestic market. 


Discussion 


John Roberts (Severn Valley Gas 
Corporation) replying to Mr. Marsh’s 
question “What is the policy of the 
catbonizing industries towards the 
production of coke for open grates?” 
said that the policy was largely bound 
up with that of the National Coal Board, 
fot two reasons (1) the producer was 
responsible for the quality of the coal 
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which forms the raw material and 
(2) the consumer was denied free choice 
of the coals which he considered most 
suitable for the manufacture of the coke 
he would desite to produce. The ash 
content of the coal had increased very 
appreciably during the past 8 years, and an 
increase of X per cent. of ash in the coal 
meant one and a half times that increase 


in the percentage of ash in the coke. 

In Question 19, Mr. Marsh appeared to 
think that a smokeless heating agent 
should be no more expensive than 
the taw coal it displaced. Mr. Roberts 
did not agree that a superior fuel should 
not be more expensive than an inferior 
fuel. In that connection Question 35 
should also be considered where it was 
stated that if the electrical industry took 
up the whole of the domestic heating 
load the prob'em would be simplified. 
The heating of rooms by electricity was 
expensive, even though the domestic 
consumet was subsidised at the expense 
of the industrial consumer. Mr. G. M. 
Gill had recently published some figures 
showing that industrial consumers were 
charged 1.092d. per unit, while the 
domestic consumers were charged 0.767d. 
per unit. 

Commenting on Mr. V. W. Dale’s 
paper, Mr. Roberts said that it was 
interesting to contrast the attitude of the 
electrical industry with that of the gas 
industry. Mr. Cross would not advocate 
gas for central heating or for heating a 
xoom continuously all day, but Mr. Dale 
considered there was nothing basically 
wrong in electrical heating, which was 
much mote expensive than heating by 
gas. Most modern gas executives were of 
the opinion that one heating agent was 
more suitable than another for a particular 
purpose, and many preferred electricity 
to gas for lighting: on the other hand 
the electrical industry wanted to take 
over the power, heating and lighting, 
lock, stock and barrel. Mr. Dale said 
that if all the homes of the country were 
constructed with a view to the conser- 
vation of heating, they could be heated 
electrically without increase in the amount 
of fuel, but he appeared to overlook 
the fact that any fuel used for heating 
would enjoy the same advantage by 
insulation, so that the relative values 
would be undisturbed. 

It had been pointed out by Mr. Sayers, 
the Deputy Electrical Engineer of 
Birmingham, in a letter to the Birming- 
ham Post during the height of the fuel 
crisis last winter that: “ Every kilowatt 
of electricity used in the home meant the 
consumption of about 14 lbs. of coal at 
the power station.” If it was assumed 
that 1 therm of gas provided as much 
usable heat in the home as 20 units of 
electricity—a commonly accepted com- 
parison—then 30 lbs. of coal, on Mr. 
Sayers’ basis was used at the power 
station to give the equivalent of 1 therm 
of gas, which, on the basis of 80 therms 
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pet ton of coal used in the gasworks, was 
ptoduced by 28 lbs. of coal. 28 lbs. of 
coal carbonized in a continuous vertical 
retott plant would yield 12.6 lbs. coke 
and 2 lbs. of tar for sale, or a total of 
14.6 lbs., which left net coal used 13.4 
Ibs., plus 0.67 or 14.07 lbs., after allowing 
5 per cent. for gas leakage on the district, 
as compared with 30 lbs. at the generating 
station. ‘Thus for an equivalent amount 
of usable heat in the home when supptied 
by gas only 46.9 per cent. as much coal 
was used as compated with the quantity 
used in the power station for the same 
amount of heat used by the consumer in 
the form of electricity. 

With regard to gas coke, Mr. Roberts 
said that there was no doubt that if and 
when the gas industry was allowed their 
choice of fuel they could manufacture 
vety desirable open grate smokeless 
fuels, which could be used not only in 
modern coke grates but also n common 
stool grates. It was demonstrated at 
the Rugeley Gas Works, about two years 
ago, that by carbonizing nut sizes of 
non-coking coals a very reactive open- 
grate coke could be produced. Mr. 
Roberts concluded by saying that over 
twenty yeats ago it was shown that by 
blending coking and non-coking coals 
in intermittent vertical retorts reactive 
open grate coke could be produced which 
gave considerable satisfaction. 

Councillor Mrs. M. Dale (Wolver- 
hampton) said she felt in an awful muddle 
after hearing the speakers. Electricity 
was cut off, gas was cut down, fuel was 
unobtainable—what was the housewife 
to do—have all three installed or to try 
one ot the other? In her estimation, 
district heating was the best. They 
wanted watmth and hot water, and this 
seemed to be the cheapest method. 
Mrs. Dale asked how could they begin 
to educate the women if they did not 
know which to recommend ? 

Dr. J. S. G. Burnett (Chadderton) 
referring to certain practical problems 
facing the housewife in her new home 
fitted with a smokeless fuel grate and an 
openable stove, drew attention to the 
heavy increase in price that had taken 
place in household coke in the past ten 
yeats so that coke delivered to the 
domestic consumet was now as expensive 
ot mote expensive than an equivalent 
weight of coal. He questioned the 
submission that there was a fairly 
considerable body of opinion in the 
general population favourably disposed 
to coke as a fuel in the ordinary household, 
and suggested that alternatively con- 


siderable opposition to coke as a house- 
hold fuel was actually being created at 
the moment among householders, who, 
through no fault of their own, were 
forced to burn coke in old fashioned 
unsuitable grates. However sound the 
scientific arguments were, and he did not 
question their soundness, in favour of a 
price level to the gas industry of 20 per 
cent. in excess of the price of raw coal, 
it was psychologically unsound to inflict 
that price on working class domestic 
consumers whilst these consumets looked 
on coke as a less attractive household 
fuel than taw coal. There was good 
reason for the Society suggesting to the 
Ministry of Fuel and Power that coke to 
the domestic consumer, particularly those 
possessing modern fuel appliances, should 
be available at a price level less than that 
applicable to an equivalent weight of 
taw household coal. 

W. L. Mather (Mather & Platt, Ltd.) 
said that they would all like to feel that 
something concrete came out of the 
conference and not only words. As a 
first step he suggested that a British 
Standard Specification for fuel burning 
appliances should be drawn up, and this 
should give minimum standards of 
heating efficiency and cleanliness. The 
standard should be drawn up in con- 
junction with interested parties, such as 
Government Research organizations, 
trade organizations and the Society. 
He said that once a B.S.S. was pro- 
mulgated, no fuel burning equipment 
should be allowed to be marketed that 
did not conform to it. He asked the 
representatives of trade organizations, 
who had just spoken, if they would be 
prepared to assist in the suggestion. 

(in a later note, Mr. Mather points 
out that the replies by the trade organiza- 
tion tepresentatives concerned did not 
answer his questions.) 

J. S. Hales (Bricish Coal Utilization 
Reseatch Association) said that one of 
the most practical methods of reduciug 
atmospheric pollution was by using more 
efficient appliances which rednced the 
amount of coal they had to burn to 
produce the necessary warmth and hot 
water. At the present time probably over 
half the coal used for domestic heating 
was burned in some form of open fire. 
Although great advances had been made 
in the design of open fires, they must 
remain telatively inefficient. Efficiency 
figures had been quoted in some of the 
papers of over 60 per cent. for open 
fire type appliances ; these figures were 
ovet-optimistic and something nearer 40 
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per cent. was about the figure for the 
improved fires when burning coal. A 
mote concentrated effort in the use and 
development of closed fite appliances 
would enable efficiency to be considerably 
improved. 

He said that a further means of effecting 
a considerable reduction in fuel con- 
sumption was by proper layout and 
insulation of the hot water system. 
Much had been said about this in the 
past, but much still remained to be done. 
Another factor of importance was the 
position of the appliances in the house, 
and the insulation of the structure of the 
house itself. There were still far too 
many houses being built with flues on 
outside walls and poor structural insula- 
tion, which usually means that far too 
much coal was burned to maintain the 
inside room temperatures. 

Many of the points he had mentioned 
applied only to new houses; for the 
millions of existing houses which formed 
the bulk of dwellings, the two main 
improvements possible were the sub- 
stitution of appliances of the semi-closed 
type, having much higher efficiency than 
the open fire and the proper insulation 
of the hot water system. Mr. Hales 
said these methods would at least reduce 
the amount of coal burned and hence 
the amount of atmospheric pollution. 

Councillor G. Anderson (Lanark) 
said that one possible domestic source 
of heating had been overlooked, namely 
utilization of waste gases from industrial 
plant. Within heavy industry large 
quantities of waste gases were going up 
the chimney instead of being turned into 
a gas grid for further use. He mentioned 
one particular factory where 17 million 
cubic feet of gas was being given off as 
waste hest per week. The recovery of this 
heat would mean a saving of 94,350 tons of 
coal per week on a basis of 18,022 cubic feet 
of gas per ton of coal. He said the 
Government should be approached asking 
them for a share of the £168 million 
which was to be spent in the re-organiza- 
tion of the steel industry and use it to 
stimulate economy and efficiency and to 
eliminate waste. 

G. C. Smith (Coal Utilization Joint 
Council) spoke of the conflict of opinion 
as to the respective merits of the various 
methods of providing heating and hot 
water services. He believed that for 
many years the demand for open fires 
and the domestic boiler would continue, 
while District Heating did not provide 
for cooking. Moreover, there seemed 
no teason why the modern household 


appliance should compate unfavourably 
with a central plant from the standpoint 
of coal conservation and smoke abate- 
ment. 

Figures given in the Egerton and 
Simon Reports showed there was little 
to choose between pre-war solid fuel, 
gas ot electric appliances from the 
standpoint of “ Utilization efficiency ” or 
coal conservation. The available 
efficiency of the average gas or electric 
appliance was 16 to 18 per cent., which 
compated with the same figures for the 
pte-wat type of domestic appliances. 
The modern solid fuel burning appliances, 
however, had an efficiency of 45 per 
cent. and it was extremely doubtful if an 
appliance utilization efficiency of more 
than 25 per cent. could be secured from 
gas ot one of more than 33 per cent. 
from the “ straight ” electricity generating 
station. “ Thermo-Electric”’ stations 
might certainly show generation efficiency 
in the region of 70 per cent., but their 
genetal adoption was unlikely for many 
years, nor could they provide for rural 
ot scattered areas. 

Mr. Smith pointed out that Mr. Cross, 
in his paper on Gas, had drawn attention 
to the immense task’ of inducing house- 
ownets to scrap inefficient and obsolete 
equipment. This vital problem should 
receive much greater attention than it 
was getting. The equipment of new 
houses was, by compatison, a straight- 
forwatd matter and here the Ministry 
of Health, the Ministry of Fuel and 
Power, and the Coal Utilization Joint 
Council, were making considerable head- 
way in inducing Local Authorities to 
install efficient and smoke _ reducing 
appliances. Thete remained the problem 
of the 12 million or so existing houses, 
and the National Smoke Abatement 
Society would do a real service if it 
devoted its energies to it. The official 
view of the C.U.J.C. was that there was 
room in evety home for all fuels. 

W. B. Kennedy (Manchester) said 
‘that in his opinion the ordinary open fire 
was nothing but a draught - making 
‘apparatus, and in spite of various schemes 
to reduce this excessive draught it could 
never be really efficient either for heating 
ot ventilation. He considered chat the 
instailation of open fires for “ topping 
up’ purposes the height of absurdity. 
In the Ministry of Fuel and Power and 
the Department of Scientific and Indus- 
trial Research report ‘‘ Domestic Heating 
in America” paragraph 1:32 appeared 
the following statement : “‘ A number of 
people suggested that in the really cold 
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weather the lighting of an open fire 
caused a draught up the chimney which 
in turn caused cold outside air to be 
drawn into the house with a result that 
the air was cooled and the thermostat 
caused more fuel to be burned in the 
main heating furnace. The fite, in other 
wotds, acted as a cooling device. There 
was some evidence to suppott this view.” 
The report went on to state that air ducts 
taken from outside the house to an 
opening near the fireplace would avoid 
much of the “cooling effect’ due to 
excessive cold air. 

The openable stove overcame these 
disadvantages. Even when used as an 
open fire the restricted flue outlet 
prevented excessive draught. In the 
“closed” position the fuel economy 
was atnazing. Mr. Kennedy went on to 
describe the openable stove in use at his 
own home from the end of September 
till the end of May each year, burning 
day and night using bituminous fuel 
owing to the difficulties in obtaining 
coke. He had recently found how to 
“work it” with his coal dealer and he 
now hoped to obtain regular coke 
supplies. With ordinary coke there 
was difficulty in maintaining combustion 
at low tates of burning. Coke produced 
by the low temperature carbonization 
process seemed ideal. The average 
annual coal consumption was about 
one and a quarter tons per year. ‘The 
weekly consumption varied from a 
minimum of 28 lbs. per week (seven 
shovelfuls) in October to about 140 Ibs. 
per week in January. Domestic water 
heating was by a gas circulator, cooking 
by gas, and electricity for space heating 

etween June and September. In the 
five-year period 1940-1944 the total gas 
electricity and solid fuel costs for these 
purposes averaged about 4s. 10d. per 
week. ‘Time did not allow Mr. Kennedy 
to give a more detailed statement, but 
the Ministry of Labour estimated a 
working class expenditure in pre-war 
days of 6s. 5d. per week on fuel and light, 
so he had been well under working 
class fuel and light expenses. There 
wete, he said, several faults with these 
stoves. ‘The principal one was that the 
makers generally had no idea of domestic 
hygiene. One had only to inspect the 
inside of a witeless cabinet after a few 
weeks’ use to realize the amount of dust 
caused by the wear and tear of carpets, 
etc., in daily use. This dust was trapped 
in the “convection space” became 
scotched and the finer particles emitted, 
possibly causing an unpleasant smell 


and assisted the discolouration of walls 
and ceilings. Dr. Meetham in his paper, 
had pointed out that it took only about 
half an ounce of soot to blacken the 
average size ceiling. Mr. Kennedy said 
that he had noticed that some of these 
stoves wete being fixed with no watm 
ait outlet to the living room; instead, 
an inaccessible duct conveyed the 
uncontrolled warm air to a bedroom, 
-where it was not usually required. If 
this warm air was admitted to the living 
room less fuel would be required and the 
warm ait could diffuse throughout the 
house. 

Leslie Hardern (British Gas Council) 
said that most of the papers that day 
had dealt with the provision of efficient 
equipment in new homes. It must be 
borne in mind, however, that even if the 
Government’s highest expectations were 
realized, and four million new houses 
were built in the first ten years after the 
wart, there were still eight million of the 
existing houses, with inefficient equip- 
ment, in existence at the end of the ten 
yeats. No reference had been made 
during that afternoon to the proposal in 
the Simon Report that equipment in 
existing houses should be replaced by 
means of Govetnment subsidies. It had 
been proved that the total full consump- 
tion of the ordinary household could be 
reduced from 5 tons to 4 tons a year by 
substituting new efficient equipment in 
place of existing equipment. Most of 
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this saving came from the installation 
of a modern open fite capable of burning 
smokeless fuel. Some of these modern 
fires cost as little as £3 with another {2 
for installation. A Government subsidy 
of £5 per installation would come back 
to the nation in terms of coal conservation 
within 2 years, and after that would 
provide an annual dividend in both coal 
conservation and smoke abatement. 


Donald V. H. Smith replying to the 
discussion said that the actual costs of 
heat of some methods had been ignored 
by many; others had suggested that 
District Heat would be very costly. He 
wished to state categorically that given 
reasonable co-operation by local authori- 
ties in a suitable layout of an estate, 
district heat ought to be the cheapest of 
all methods. He directed attention to 
the schedule of total costs of heating by 
vatious methods, attached to his paper. 


The extra charge, to be borne by the 
tenant, would not include the capital 
charges on internal works which were 
already being covered for in normal 
tents. The actual cost of district heat to 
an average size council house, giving 
30 per cent. to 50 per cent. more heat 
than by traditional methocs, should 
normally work out at between 6s. and 
7s. per week. Central heating was just a 
little more but no other method, 
providing an equivalent heat service, 
could get down to that low figure. 
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Grit and Sulphur Emission Problems 


Introductory Remarks by the Chairman 
BAILIE JOHN G. BANKS, J.P. 


Chairman of the Public Health Committee, Edinburgh City Council 


T is a special honour and pleasure for 
me to preside at this session of the 
National Smoke Abatement Society 

Conference. 


As Chairman of the Edinburgh Public 
Health Committee, I may say that my 
Committee were glad when they heard 
that your Society proposed to hold this 
year’s Conference in Edinburgh. The 
Public Health Committee are keenly 
interested in the subject of smoke abate- 
ment, and I feel certain that the publicity 
which is being given to it this week will 
be of great assistance to them in raising 
a keener interest amongst the general 
public, and especially those who con- 
tribute in any way to the problem. 


' My Committee are gratified that their 
Chief Sanitary Inspector, Mr. Ritchie, is 
President of the Scottish Section of 
yout Society. I do not need to enlarge on 
the keen interest that he has taken in the 
campaign for securing a _ cleaner 
atmosphere. We in Edinburgh are more 
favourably placed regarding pollution of 
the air than the more industrial parts of 
the country. We have, however, our 
own peculiar problems. As you know, 
the City is largely residential, and we 
soon hear of any offence caused by 
excessive smoke emissions, and some of 
our own civic undertakings are not free 
from criticism. 


It is well-known, of course, that at 
the present time the quality of fuel being 
supplied does not compare with that in 
normal times. We hope that this position 
will be rectified at an early date. The 
greatest cause of pollution by smoke in a 
city like Edinburgh is that which arises 
from domestic fireplaces. The appel- 
lation “ Auld Reekie”’ so often applied 
to the City had its origin in the curling 
smoke arising from the habitations of 
former days and seen from the towns and 
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villages on the other side of the River 
Forth. But now the modern clamour 
for a cleaner atmosphere demands that 
our present methods of heating dwelling- 
houses will be displaced as quickly as 
possible by the new and cleaner methods 
of heating. 


Already much has been done in the 
City by the increasing use of gas and 
electricity, the use of which these days 
unfortunately is somewhat restricted. 
Those who desire to continue with open 
fireplaces need not do so to the detriment 
of their neighbours, but can use one or 
other of the modern solid-fuel burning 
appliances. It is hoped too, that in the 
development of our new housing schemes, 
much greater use will be made of central 
and district heating. 


The discussion this morning, however, 
does not refer so much to these matters 
as to a particular aspect of the smoke 
abatement problem, namely, grit and 
sulphur emission. The emission of grit 
and sulphur from the larger industrial 
works and power stations is a matter of 
serious import in certain parts of the 
country, and any suggestions that can 
be made to have it rectified are worthy 
of serious consideration. I know there 
may be difficulties in the way of getting 
new plant introduced at the present time, 
but when re-organization of industry 
takes place, measures should be adopted 
that are capable of reducing this nuisance 
toa minimum. I am happy to say that at 
our own electric power station at Porto- 
bello, any sulphur emission is practically 
invisible and the prevailing winds carry 
it out to sea. 


As regards grit emission there, it. is 
proposed in the new extension at present 
under construction, to include new elec- 
trostatic precipitators for dealing with 
the. otit. 





Survey of the Present Position 
By V. SILVER and ARNOLD MARSH 


industrial sources can be divided 

into smoke, grit or fly-ash, and 
sulphur oxide gases. Smoke, defined as 
unburned carbonaceous matter, may be 
prevented by ensuring efficient com- 
bustion, but pollution from the other two 
constituents may, and does, occur when 
furnace efficiency is high and no visible 
smoke is being emitted. It does not pay 
to prevent their emission in the way that 
it pays to prevent smoke, and their 
removal from the flue gases may add 
materially to the cost of steam. The 
present session of this conference is 
devoted to the problems of these 
pollutants, as distinct from smoke, 
because of their increasing seriousness 
and the remedies for each are either 
identical or related. 

To what extent actual specific nuisances 
exist from grit and sulphur, as distinct 
from their general effects when they are 
emitted to some extent during most 
fuel-burning operations, is not known. 
Only from a detailed questionnaire to 
every local authority, and an exhaustive 
analysis of the replies, could a complete 
picture be obtained. This was not 
possible for our present purpose and all 
that could be done was to note and 
collate all cases of which the Society had 
knowledge, either through correspon- 
dence or through the Press cuttings we 
receive. 

We have, therefore, compiled a record 
of over thirty recent cases—all occurring 
within the last 18 months—of grit or 
sulphur emissions, most of which have 
for this report recently been verified and 
amplified by the local authority concerned. 
Of these, fifteen relate to electricity 
generating stations, four to gas works, 
four to iton and steel works, two to 
collieries and the remainder to miscel- 
laneous wotks and processes. The 
information available is in some cases 
non-technical and in a few there is doubt 
as to the precise nature of the emission 
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complained of. 

It will be appreciated that the number 
of cases quoted is simply the number we 
happen to have known about, including 
those that for some reason have had 
Press publicity. The number is no guide 
whatsoever to the general prevalance of 
grit and sulphur “ nuisances ” throughout 
the country. 


Electricity Stations 


It will be seen that the class of installa- 
tion most concerned is easily the electricity 
generating stations. As is generally 
known only two of the largest stations 


ate equipped with flue gas washing plant 


for the removal of sulphur gases, but the 
cases recorded are nearly all with respect 
to grit emission only. There is no doubt 
that difficulties have sharply increased 
during and since the war, because of the 
quality of coal supplied. In one instance, 
for example, it is stated that whereas 
before the war half the coal supplied to 
the station was washed, and the other 
half had an ash content of 8 per cent., the 
proportion of washed coal is now onl 
40 per cent. and the remainder, of whic 
about 17 per cent. is dust, has an ash 
content of from 15 to 18 per cent. 

It can be seen from the reports that the 
installation of efficient grit arrestors leads 
to considerable improvements—in one 
instance it is reported that since arrestors 
have been installed the nuisance has 
ceased; in another, however, although 
a nuisance of long standing has been 
dealt with by modernising the plant and 
adding the best available grit arresting 
apparatus, ‘“‘ the nuisance is still not 

tirely abated.” ” 

One report shows that an increase in 
ash content of coal not only directly 
increases the quantity of ash in the flue 
gases, but, by clogging the gas passages 
in the boiler, especially around the bottom 
bank of tubes, restricts the flow of gas, 
increases its velocity, and causes it to 
entrain an even higher proportion of 
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grit. Instead of a normal run of 600 to 
1,000 hours before being shut down for 
cleaning, the boilers have only a run of 
500 to 600 hours. 

Direct references to sulphur acids 
emission ate less frequent, doubtless 
owing to the fact that in most cases the 
effects of these gases ate not so easily 
traceable to a specific source. Of the 
two stations equipped with the necessary 
plant, one is again washing the flue gases 
after wattime disuse, but the other is not 
likely to have its plant working again for 
another 12 to 18 months. It is, however, 
hoped, as an interim measure, to have a 
erit arresting plant installed and operating 
by the spring of next year—in this 
instance complaints about grit have been 
numerous. 

The scale of pollution from sulphur 
oxides gases that may arise is illustrated 
by a teport on four generating stations 
situated along a single valley. The total 
quantity of fuel burned by the group is 
nearly 1,200,000 tons a year, representing 
an emission of about 40,000 tons of 
sulphur dioxide, or over 100 tons a day. 
These stations have schemes _ for 
extensions that will substantially increase 
the emission unless preventive action is 
taken. The chief engineer concerned has 
stated that it is impracticable to install 
flue gas washing plant on other than new 
installations, and then only if there is 
sufficient room. In one case he estimates 
that the cost would be half a million 
pounds, and has declared that in general, 


cities have a choice between cheap 
electricity and smokeless generating 
stations. 


One case of sulphur dioxide emission 
is illuminating. Although we are 
anxious to see the flue gases washed at all 
large installations of any kind, we recog- 
nize that some alleviation is attained if 
the chimneys are sufficiently high. This 
does not of course reduce the quantity of 
gases ot fumes emitted, but it does assist 
their dispersal and dilution. The greater 
the size of an installation the more 
necessaty is it for the chimneys to be of 
the maximum practicable height. In the 
case referred to there is a new generating 
station consuming 4,000 tons of coal a 
week and discharging into the atmosphere 
23 tons. of sulphur dioxide each day. 
No method of washing the flue. gases has 
been installed, and the height of the 
chimneys is only 90 feet. It is reported 
that: “As the prevailing winds are 
south westerly, houses and allotments on 
the north-eastern side of the power 
station receive the fumes, which enter 


the houses and spoil growing crops. 
The fumes can be seen being carried by 
the wind in the direction of the houses 
and allotments.” 

It may be added that the height of the 
chimneys of the station is to be raised 
by an additional 70 feet. 

Sulphur measurements by the lead 
peroxide method taken at three positions 
in the vicinity of this station, show 
moderate to heavy concentrations. It was 
noticed, from the records examined, that 
wheteas for the months September, 1946, 
to February, 1947, the average SO3 
reading was 3.49 mg./100 sq.cm./day, the 
fioute fell sharply for March and April, 
to an average of 2.10—a 40 per cent. 
decrease. This coincided with the supply 
of a better quality coal to the station, 
following correspondence between the 
local authority and the Ministry of Fuel 
and Power. Although the data available 
is perhaps not sufficient for drawing a 
firm conclusion, the sudden marked 
improvement is undeniably significant. 
It is, however, stated that quality of the 
coal being supplied is again deteriorating. 

In view of the controversy over the 
proposed oil-burning power stations at 
Bankside, London, it is interesting to 
note that two of the generating station 
cases we have examined refer to the 
substitution of coal by oil. In one 
instance, complaints have been received 
about the emission of fumes when 


starting up the oil-burning furnaces at 


short notice on demand from the Central 
Electricity Board, but apart from these 
occasions the oil is preheated and 
nuisances ate obviated. In the other 
case, the change-over from pulverised 
fuel to oil, at first led to an improvement, 
but there are occasions when trouble is 
experienced. This is thought to be due 
to technical difficulties or to negligent 
operation. 


Gas Works 


As only four cases of grit and fumes 
nuisances from gas works have been 
included in the record it is impossible to 
produce any statistics or make generaliza- 
tions. Perhaps, however, the cases are 
typical of others that may exist. In one 
case, dust from the coke screening plant 
was the cause of the trouble, and was 
due to the defective condition of the 
dust-extracting plant. In another case, 
complaints regarding smoke, dirt and 
grit emission—the precise causes of which 
ate not given—have completely ceased 
since flue gas washing plant was installed 
at a cost of £50,000. 





The third case relates to smoke 
nuisance from the boiler chimney and of 
grit nuisance from an unenclosed coke 
conveyor. Informal action and visits by 
the Sanitary Inspector and the Regional 
Officet of the Ministry of Fuel and Power, 
together with the latter’s “ Stoker 
Demonstrator,” have had _ excellent 
results in respect to the boiler emissions, 
while the grit nuisance has been effectively 
dealt with by enclosing the conveyor. 
The fourth case was again one of grit 
emission from ‘the boilers, and of grit 
and dust from unenclosed elevators and 
fuel storage plant. Statutory notices were 
served requiring the installation of 
cyclone type gtit arrestor and for the 
enclosute of plant, but the necessary 
materials have not yet been allocated. 
An improvement, thought to be due to 
the mote careful supervision of operations, 
as a tesult of the local authority’s action, 
is however reported. 


ron and Steel Works 


Five cases of emissions from iron and 
steel works ate included in our list, and 
together form a, perhaps, typical cross- 
section of the causes of nuisances in the 
industty. The factors mentioned are as 
follows: (1) Blast furnaces (in three of 
the five examples); (2) Sulphur fumes 
from coke ovens ; (3) grit emission from 
Bessemets ; (4) a new technique in a 
modern blast furnace for reducing the 
sulphur content of the ore before it enters 
the farnaces; (5) gtit emission from 
boiler furnaces at rolling mills. The 
emission from (4) is said to have had 
serious consequences in the district. 
In (5) the trouble, which arose from a 
new Lancashite boiler fired with pulve- 
rized fuel, has been abated by the provi- 
sion of grit chambers with water sprays. 


Other Cases 


Other cases of grit and sulphur 
emission from the combustion of coal 
include collieries, clay and brick works, a 
paper and plaster board mill, and cement 
works. Sulphur emission from chemical 
processes is also recorded, including a 
case of the burning of a mixture of 
sodium bichromate and sulphur. There 
is also a case of dust emission on an 
apparently considerable scale from kilns, 
roasting magnesium ores and precipitates. 

Finally, although it may not be strictly 


sulphur or grit, there are a growing 
number of references to smoke and fumes 
from burning colliery spoilbanks—alias 
pit heaps, tips or bings. In view of the 
fact that although the combustible 
material is necessarily carbonaceous, the 
main bulk of the material is inorganic 
mineral, it is possible that the sulphur 
content of the fumes is much higher than 
it is with ordinary coal smoke. It may, in 
fact, be mote correct to classify this 
nuisance more as one of sulphur than of 
smoke. Experimental evidence on the 
composition of the gases, or perhaps 
sulphur estimations by the lead peroxide 
method taken immediately around 
burning spoilbanks, would be of con- 
siderable interest. 

In conclusion, it will have been noted 
that little or no comment has been made 
on the facts freported. The survey, 
intended only to provide some evidence 
for the following papers and discussicn, 
will be seen to be suggestive rather than 
complete. This is due to the fact that it 
has been prepared hurriedly, since the 
conference programme was agreed upon 
during the summer, and with only the 
limited material that was quickly 
obcainable. This did not permit making 
the full inquiry that can now be seen to be 
the essential preliminary of a fully 
informative inquiry. Whether such an 
inquiry, coveting perhaps not only grit 
and sulphur, but all forms of pollution 
would be worthwhile, is a question that 
could be considered. A kind of “ Atmo- 
spheric Pollution Census,” covering the 
whole country, would undoubtedly give 
us material of great value, but it would 
entail a considerable amount of work, 
and would depend for its success on the 
response of the local authorities to whom 
it would have to be addressed, as well as 
upon the form of the inquiry and the 
way in which the facts elicited were 
analysed and tabulated. From such a 
census we might, for example, be able to 
obtain such information, as: (a) the 
extent of nuisances in specified industries 
and processes; (b) the nature of such 
nuisances; (c) their consequences ; 
(d) the difficulties standing in the way of 
their abatement ; and (e) data on remedial 
measutes already taken. 

Does the conference think that this 
idea, which is made purely speculatively, 
should have further considetation ? 
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Comments on the Present Position 


By JAMES LAW and G. W. FARQUHARSON 
on behalf of the Technical Committee 


1. Preamble. Though it is not possible 
to obtain a true perspective of what is 
happening throughout the country with 
regard to the emission of grit and sulphur 
from industry, there are many features 
that can be shown which will perhaps 
give tise to a fair amount of discussion 
and some enlightenment on this subject. 

There can be no doubt that this form 
of nuisance is on the increase, due to a 
vatiety of causes, and though remedial 
work can be suggested in most cases, it 
sometimes happens that the capital 
expenditure involved in such work 
renders it impracticable. 


Fot many yeats the Department of 
Scientific and Industrial Research have 
been collecting from Local Authorities 
cettain data with regard to solid matter 
deposited on selected sites, by the use of 
the Standard Deposit Gauge, but these 
recotds leave much to be desited, and 
even if a five year average of the records 
is taken, it only gives a poor indication 
of what is actually taking place in the 
vicinity. 

All that can be said in favour of this 
method, is that it does not require a great 
amount of attention, it does give some 
indication of the types of pollution being 
deposited and until some better method is 
found, the Standard Deposit Gauge will 
continue to be used. 

The introduction of the Lead Peroxide 
Gauge has been much mote successful, 
and has given us a much better idea of 
sulphur determination by indicating the 
sources from which pollution can be 
caused. 

In large industrial areas where factories 
are numerous, the damage caused to 
buildings and vegetation can be plainly 
obsetved. 

Ironwotk corrodes rapidly and privet 
and hawthorn hedges become blighted 
by the acidity. It has been stated that 
since the advent of coke oven plants in 
Yorkshire, ash and elm trees, which at 
one time grew in profusion, are gradually 
disappearing. 

In close proximity to one large 
electricity generating station, there are 
about 300 allotment gardens and when the 
wind blows in an adverse direction, the 
path of the sulphur-laden gases can be 
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plainly followed, as though a huge blow- 
lamp had burnt a path through the estate. 
Coping stones on the roof of buildings, 
when made of concrete, show rapid 
deterioration after 10 years in an acid 
atmosphere, whereas the natural stone is 
not so badly affected. 


2. Collieries, Coal Production and 
Coke Ovens. It will be advisable to 
commence at the source where fuel is 
ptoduced and note the difficulties that 
occut. Mechanisation at the coal face 
increases the amount of shale, bind and 
dirt sent to the surface. This calls for 
additional labour on the conveyor belts, 
where the coal is picked, and added load 
on the cleaning plant where de-dusting 
ot washing is catried out. Fuels now 
being produced ate showing much 
heavier ash content than when manual 
coal-getting was in operation. 

The ideal method of cleaning coal 
would be a combination of de-dusting 
before wet-washing, thus removing much 
ditt and teducing the formation of 
*slorry.” 

Assurance has been given that the 
National Coal Board ate giving the 
problem of dirty coal their most active 
and urgent attention and it will be 
interesting to watch these developments. 

Part of the residual material is sent to 
the boiler-house and the remainder goes 
to the spoil-bank. 

A colliery boiler-house is to all intents 
and purposes an “ incinerator”? where 
unmarketable fuels are disposed of. ‘The 
fuels are low in calorific value, high in 
ash and moisture content. They vaty 
considerably in size and composition, 
receiving many names such as “ batts, 
belt pickings, dry fines, slurry, jubilee, 
washery settlings, etc.” 

Most collieries continue to use hand- 
fired Lancashite boilers, with varied 
methods of forced draught to assist 
combustion and increase evaporation. 
Steam demands fluctuate, forcing of 
fires takes place and the emission of grit 
in large quantities is common. No 
effort is made even to cyclone the flue 
gases in otder to extract the coarser 
particles. 

Material which cannot be utilized on 
the boilers as well as waste from the pit, 
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is deposited on the spoilbank, where the 
tendency to spontaneous combustion is 
prevalent, and when overheating occurs, 
it causes considerable discomfort and 
unpleasantness to the surrounding 
inhabitants from sulphur fumes. 

During the war, the control of these 
spoilbanks was taken over by the Alkali 
Inspectors, and it was surprising to note 
the improvement made, but it is equally 
disappointing to note that many of them 
have deteriorated badly during the past 
two years, and it would appear that 
immediate action is necessary. 

With regard to nuisance from Coke 
Oven Plants, only those who have to 
make frequent visits or are unfortunate 
enough to live in the vicinity have any 
conception of the amount of nuisance 
that is caused by sulphur-laden vapour 
and dust. 

Generally, these plants are not installed 
in congested industrial areas and the dust 
and vapour has a better opportunity of 
dissipating over a wide area, but the 
nuisance caused is persistent. 


3. Gasworks, particularly those of the 
older types, can be an abomination and 
as these ate often sited in the most 
congested parts of industrial towns, 
much inconvenience and discomfort is 
caused by the emission of sulphur fumes 
and grit. Quenching of coke in large 
retott houses is almost continuous, and 
the grading and handling of coke, unless 
particular precautions are taken, causes 
grit deposit over a considerable area. 
The fuel used is small and during the 
winter months when winds are high and 
gusty it is common to see a dust cloud 
almost obscuring the gasworks. 


4. Boiler Houses. The Ministry of 
Fuel and Power have advocated a general 
““ degrading ”’ policy in order to give a 
better distribution of supplies throughout 
industry, but much greater discrimination 
appeats necessary with regard to boiler 
loads and conditions. Experience shows 
that small boilers with heavy steam 
demands are only given unscreened coal 
ot even coke breeze and a proportion of 
the fuel is blown to the atmosphere 
unconsumed. In certain cases where 
coking stokers with natural draught 
wete in operation for years, in order to 
use low grade fuel, the stokers have been 
removed and hand-firing with forced 
draught has been substituted, causing 
heavy grit nuisance. 

Many of the “ sprinkler ” type mechani- 
cally fed boilers are now using small 
unscreened coal, and though with this 
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type of stoker there has always been a 
tendency to deposit dust, this has become 
mote aggravated. It has been found 
necessary to fit special cleaning doots on 
the side flues of boilers, so that they can 
be cleaned out each week-end in order to 
reduce the nuisance. Under normal 
wotking conditions these boilers were 
cleaned four times per year, at Easter, 
Whitsuntide, August and Christmas. 

The quality of open-cast coal varies 
considerably and generally depends on 
the depth to which the seam is followed, 
the eatly excavated fuel having a low 
calorific value and a high ash content. 

Open-cast coal output was about eight 
million tons in 1946, and the Ministry 
hope to increase the output by twenty 
per cent. this year, as more excavating 
machinery will be available. 


5. Iron and Steelworks. As these are 
peculiar to certain isolated districts, the 
sulphur and grit nuisance is not so wide- 
spread, but it appears to be almost 
impossible to produce iron or steel with- 
out causing some nuisance from dust and 
sulphur. 

In blast furnace practice, the handling 
of iton-ore, limestone and coke causes 
considerable nuisance. If you have any 
doubt in your mind, look at the pollution 
figures for Scunthorpe, where the refining 
of iron is intense. 

Bessemer converters cause a heavy 
brown dust and heavy sulphur deposit 
as all impurity is blown to the atmosphere, 
very often at a low level. 

Siemens open-hearth furnaces blow 
impurities to the atmosphere, and an 
amount of the dust is held in the chequer 
work, and the average chimney is about 
200 feet high, so that deposits of dust and 
sulphur are not so noticeable as with the 
Bessemer ptocess. Electric melting 
causes considerable dust nuisance from 
the impurity in the material and this is 
deposited at a low level. 

Foundries and foundry cupolas are 
particularly bad sources of nuisance from 
sulphur and dust and as these are often 
sited in congested areas, they are a- 
continuous source of nuisance. The 
catrying of the moulding sand causes 
nuisance, nauseous fumes ate emitted 
from the baking of the cores, sulphur 
grit and paint fumes from the scrap metal 
are all emitted to the atmosphere at a low 
level. All foundry cupolas should be 
fitted with some form of arrester. 

Pethaps one of the worst forms of 
nuisance is caused by abrasive dust from 
the grinding of ingots and billets. The 


Factory Inspectors insist on an extractor 
for taking all dust from grinding wheels 
to the outside of the factory and in many 
cases no atrestment device is fitted to the 
effluent. 


6. Nuisance from Railways and Loco- 
motives. Grit and sulphur nuisance 
from locomotives on railways can cause 
considerable nuisance particularly in 
terminal towns or where the railway 
passes through congested areas in 
* cuttings’’ below ground’ level. Att 
marshalling sidings where shunting is 
cattied on almost continuously, the 
deposits of grit from locomotives are 
vety pronounced. It is hoped that the 
electrification of railways will help to 
reduce the nuisance, though shunting 
operations will always be necessary, and 
these cannot very easily be carried out 
by electric tractors. 


7. Electricity Stations. Last year at 
Brighton a resolution was passed viewing 
with grave concern the menace to health 
and amenities caused by the emission of 
smoke, sulphur and grit from certain 
electticity generating stations and calling 
upon the Ministry of Fuel and Power 
and the Central Electricity Board to take 
immediate steps to obviate the nuisance. 

The original resolution asked “ that 
all future installations shall have suitable 
gas washing plant installed as part of 
such installations ”’ and this is a matter 
that must be strongly emphasized. 

Little can be done to minimize nuisance 
on existing boilers and remedial work 
must be considered as a palliative rather 
than a cure. 

Any effective prevention that is to 
take place must be included as part of the 
design of the boilers, before they are 
installed. 

It is estimated that it will be three 
years before suflicient power station 
capacity can be made available to ovet- 
come the present shortage. 

The recent announcement by the 
Ministry of Supply that £75,000, 000 i is to 
be spent on building and civil engineering 
wotk, on electric power stations to help 
bridge the gap, bear out this estimation. 
The projects which ate part of a con- 
tinuous programme are for new stations 
and extensions to existing power stations. 

Enquiries regarding a few of the new 
power stations in the course of planning 
of construction indicate that the appli- 
cation of dust extraction plant is being 
catered for, but flue gas washing is not 
being considered as an immediate 
necessity the reason for this being 
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additional cost and the coal to be used 
will have a low sulphur content. Coal, 
however, is far from being a standard zed 
product, ‘and all local authorities in whose 
atea new power stations are to be sited, 
or teady in construction are urged to 
install atmospheric pollution recording 
apparatus, so that records can be made, 
which will be available for future 
comparison. 

It is interesting to recall the official 
figures ‘given for the year. 1938, 40 
relation to the washing of flue gases at 
the Londcn Power Company’s station 
at Battersea, and the Corporation 
Station at Fulham. 

In both cases instruments were in use 
fot automatically testing and recording 
the acidity of the flue gases, the figutes 
being as follows: 


London Power Company—Battersea. 


Total weight of coal fired 465,152 tons 
Average sulphur content of 

coal 0.88% 
Equivalent of sulphur elimi- 

nated by gas washing 3,683 tons 
Fulham Corporation Power Station. 

Total weight of coal fired 413,591 tons 
Average sulphur content of 

coal 0.375%, 
Equivalent of sulphur elimi- 

nated by gas washing 3,517. £008 


For many yeats the Smoke Abatement 
Society has advocated the more extensive 
use of electricity in order to improve the 
atmosphere of our towns and cities, but 
the question now atises whether the more 
extensive use of electricity is to be carried 
out at the expense of grit and sulphurous 
fumes nuisance to the public in the 
vicinity of the power stations ? 


8. Conclusions 

(a) Fuel Supplies should be mote uniform 
in their grading if satisfactory results are 
to be achieved and any reduction made 
in the deposit of grit. 

(b) Nuisance from Coke Ovens and Gas 
Works requite some further legislation, 
whether they are to be dealt with by 
Local Authorities or the Ministry of 
Health. 

(c) Colliery boilers and Spoilbanks can be 
dealt with by existing legislation and 
immediate action should be taken with 
the National Coal Board. 

If resolutions are made, after sub- 
mission to the appropriate Government 
Depattment or Corporate Body con- 
cerned, they should be persisted with 
until some satisfactory solution is put 
into operation. 


(d@) Iron and Steelvorks should have 


efficient dust arrestment devices fitted to 
processes where it is known that excessive 
emissions occur, and especially with 
regard to Bessemer Process effluents and 
foundry cupolas. 


(e) Electricity Power Stations. It is under- 
stood that the resolution passed at 
Brighton last year did not receive the 
attention from the Central Electricity 
Board that was hoped for. It is thought 
that a further resolution should be sent 
from this Conference as follows : 


“That this Conference of the 
National Smoke Abatement Society 
views with gtave concern the menace 
to health and amenities caused by the 
emission of sulphur and grit from 
Electricity Power Stations and calls 
upon the Ministry of Fuel and Power 
and the Central Electricity Board to 
take immediate steps to obviate these 
nuisances by ensuring that a// future 
installations shall have suitable flue gas 
washing plant installed, as part of 
such installations.” 


Progress in Dust and Sulphur Oxide 
Removal 


during the past decade and review of 
future possibilities 


By G. NONHEBEL, B.A., F.R.I.C., M.I.Chem.E., F.lInst.F., 
Imperial Chemical Industries Limited 
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1.0 Introduction 


1.1 Previous Papers 


An excellent paper was given in 1936 
to the Society by A.T. Barber and T. F. 
Hurley, entitled “A review of Methods 
for the Prevention of Grit and Dust 
Emission.” This described in detail the 
following equipment, giving at the same 
time the basic theory underlying their 
design. 

Settling Chambers 
Centrifugal Separators 
Dry Types {cen as Cyclones 
| Electrostatic Precipitators 


Modave 
Dedusters 
London Power Co. System 
for Washing Sulphur from 
flue gases (as installed at 
Battersea Power Station). 
Howden—I.C.I. System 
for Dust and Sulphur 
Oxide Removal (as 
installed at Fulham Power 
Station). 


Film Type 


Wet Types 


1.2 Scope of Present Paper 


The ptesent paper will not go over the 
same ground again, but will be confined 
to a statement of progress since 1936. 
Readers who are not familiar with the 
general principles of design of the forms 
of equipment mentioned are therefore 
referred to the Proceedings of the 1936 
Conference of the Society. 


As regards dust elimination, most of 
the review given will be concerned with 
dust arising from pulverized fuel firing, 
pattly because plant which is satisfactory 
for removal of such dust will, in general, 
be satisfactory tor other duties such as 
dust from cement kilns and metallurgical 
furnaces, and partly because the tonnages 
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of dust involved are far and away greater 
than that from any other process. 

Before passing to detailed remarks on 
imptovements in equipment, however, 
some attention will be given to the more 
genetal aspects of dust emission as 
affecting atmospheric pollution. 


2.0 Pulverized Fuel Conference 


2.1 During June “of “this “year, “the 
Institute of Fuel held in Harrogate a 
Confetence on “‘ Pulverized Fuel.” Of 
the 55 papers given to the Conference 
four were full-length papers on dust 
collection, another five mentioned the 
difficulties of collection, and one dealt 
with the dispersal of gases and dust from 
high chimneys. 

In the Chairman’s summaties of the 
wotk of the Conference, emphasis was 
laid on the amount of time spent in 
discussion on dust collection. Members 
of the Smoke Abatement Conference 
may therefore rest assured that technolo- 
gists, not only in this country but in 
the U.S.A. and Europe, ate constantly 
wotking to improve existing methods 
and devise new ones. 


2.2 Growth in Use of Pulverized Fuel 


The need for research on improve- 
ments, and equally important, the need 
for industrial development of the research 
results, is shown by the following 
figures for the consumption of pulverized 
fuel.* 


instantaneously with variations in ash 
content of the coal. 

The greater freedom of pulverized fuel 
boiler furnaces from slag and other 
adhesions to the boiler, economiser and 
ait heater surfaces. This means that the 
boilers can be run longer periods without 
being shut down for cleaning than boilers 
equipped with mechanical grates. Hence, 
P.F. boilers have a greater useful service 
period pet year—a point of great impor- 
tance at the moment when there is such 
a shortage of boiler capacity for producing 
electric powet. 

The freedom from mechanical diffi- 
culties when P.F. is used rather than 
mechanical stokers for the very large 
boilers now being built for central power 
stations. 

It’ ‘follows ‘that P.F.~firing -will “be 
adopted to a much larger extent than 
pteviously for all public supply power 
stations and probably also in industrial 
boiler plants, especially at collieries. 
Even by 1939, nearly one-third of the 
large boilers in power stations were 
fired by P.F. 

In the U.S.A. it is recorded that 87 per 
cent. of the new power station boilers 
will be fired by powdered fuel. 


2.4 Developments in Preventing Production 
of Dust from Coal Fired Furnaces. 
Nevertheless, combustion engineers 
ate constantly searching for methods of 
burning fine coal without the production 
of fine ash, which is so expensive to 


Consumption of Pulverized Fuel—Millions of tons/year 


Year 





For steam raising ... 


For other processes > 
(e.g. cement, metallurgical) 


Total 


2.3 Advantages of P.F. for Boilers 

The reasons for the growth in the uses 
of pulverized fuel for firing boilers are: 

The higher efficiency obtainable. 

The flexibility of the system and ease of 
control, especially for two-shift power 
stations. 

The ease with which low-grade coals 
can be burnt (especially fines) when they 
ate dry. 

The ability of the system to cope almost 


1P.A.H. Elliott—Papers to Institute of Fuel Conference 
on P.F., 1947, p.419). 
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Estimate 
for 1950 


remove from the flue gases. In the | 
U.S.A. a few P.F. boiler furnaces have 
been designed in which the temperature 
is so high that a latge proportion of the 
ash is melted in the combustion chamber 
and runs from it in molten form. These 
“slag tap” furnaces collect a bigger 
proportion of dust (40-60 per cent.) in 
the combustion chamber than conven- 
tional P.F. furnaces (20-30 per cent.) and 
thus pass out less dust to the dust _ 
collectors. It is doubtful, however, 
whether slag tap furnaces can be used 


with British coals as, in general, the 
melting points of the ash in this countty 
ate higher than in the U.S.A. 

A mote tecent development, still in 
the pilot plant stage, is the “‘ cyclone 
furnace”? in which the coal is only 
coatsely ground. It is claimed that only 
10 per cent. of the total ash in coal 
passes out to the dust collectors from 
boilers with these furnaces, partly 
because the ash is melted and partly 
because the coal is not finely ground. 


3.0 Intermediate Problems on Dust 
Removal 

3.1 From what has been said above, it 

will be seen that the big problem of 

atmospheric pollution soday is the collec- 

tion of dust from powdered fuel boilers 


D.2. Gost 

Research is’ needed not only on 
improved efficiencies, but on cheaper 
methods of dust collection. Thus, Dr. 
P. O. Rosin has stated that with present- 
day good standards of efficiency, the cost 
of cleaning the flue gas from P.F. boilers 
may add as much as 5 per cent. to the 
cost of steam and has in some cases 
destroyed the advantages of P.F. firing. 
(Ref. 2). The capital cost of high- 
efficiency electrostatic precipitators is 
about 10 per cent. of the cost of a 
complete high-pressure boiler plant, and 
the ground area covered by the precipi- 
tatots may even be greater than that of 
the boiler.? 


3.3 Disposal of Collected Dust 

_ A subsidiary problem is the disposal 
of the collected dust. It is calculated 
that there will be two million tons of it 
collected per year after 1950. It is no 
good wetting it and putting it on dumps 
whete it can dry out and then be blown 
about the country-side. Really satis- 
factoty uses for the dust have yet to be 
found, though some experiments on its 
use for making building blocks are 
promising. 

4.0 Performance required of Dust 

Collecting Plant 

4.1 Theorectically it is possible to free 
any gas completely from dust. In 
practice, the volume of flue gases from 
boiler and other furnaces is so huge that 
size of plant and its auxiliaries and their 
cost become the governing factors in the 
choice of design for a dust-collecting 
system. Guidance on a commercially 
attainable performance for public utility 
power stations has, however, been given 


2P,O. Rosin—Papets to Institute of Fuel Conference 
on P.F., 1947, page 40. 
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during the past 10 years by the Electricity 
Commissioners who recommend 
designers to specify that the dust leaving 
the chimneys should not exceed 0.4 
grains per cubic foot at N.T.P., and that 
not more than 0.15 grains/ft.3 should 
exceed 20 microns (0.02 millimetres) in 
diameter. It will be noted that the 
Electricity Commissioners do not concern 
themselves directly with collector 
efficiency, but the higher the dust 
concentration of the gas entering the 
dust collector, the higher the efficiency 
required. It will also be noted that they 
set a more stringent limit for coarser dust 
or grit. 

For discussion of the merits of these 
recommendations, members should refer 
to Mr. Hurmphrey’s paper given to the 
Society in 1946.* 

As far as is known, Britain is the first 
country in the world where definite 
voluntary limits for concentrations in 
dust emission ate set—these limits are 
set by the electricity industry and not by 
the law, and can therefore be changed 
without delay should the appropriate 
circmustances arise. 


4.2 Methods of Test of Dust Collectors 


It is imperative that the performance 
of a dust-collecting plant be measured 
not only to check that a good piece of 
equipment has been purchased, but to 
check that its performance has not 
changed with use. It is also valuable 
to be able to check the performance of a 


plant immediately any complaint is 
raised of an increase in dust fall in the 
neighbourhood. 


In 1940, the British Standards Institu- 
tion issued a specification (BS 893) on 
* The Testing of Dust Extraction Plant 
and Dust Emission from Chimneys of 
Electric Power Stations.” The method 
enables tests to be made from the exits o 
dust collectors to determine whether they 
conform to the Electricity Commissioners’ 
recommendations. The method is, how- 
eveft, so cumbersome and _ requires 
such specialized equipment, that it can 
generally only be carried out by the 
manufacturers of equipment or by very 
large power station organisations. It is 
therefore pleasing to teport that the 
Committee which prepared this specifica- 
tion is now working on the design of 
simpler equipment, a requirement also 
mentioned by Mr. Humphrey. 

During the past decade, there have also 
been developed electrical smoke density 


3 H.A, Humphrey Proc. Nat. Smoke Abatement Society 
Brighton.. 1946 page 40. 


meters, which measure the opacity of 
the smoke in a flue to light. Such 
devices ate primarily of use in determining 
whether black or dark smoke is being 
made, but they are also finding increasing 
application in plants such as stoker and 
P.F. boilers, where dark smoke is not 
made and the dust is of uniform colour 
and size ; they then give a rough measure 
of the dust concentration (but only if the 
colour and size distribution of the dust 
remain constant) and so ate useful for 
recotding when a plant is in bad adjust- 
ment. 
4.3 Dispersal of Dusty Flue Gases from 
High Chimneys 

Since all the dust cannot be removed 
from flue gases, much thought has been 
given to the dispersal of fine air-borne 
dust, and of gases from chimneys. The 
latest conclusions were given by Professor 
Bruit -t0.the, -P.F...Conference.*> » He 
concluded that chimneys of central 
power stations should discharge at a 
level where the air is seldom stagnant, 
which he gives as 300-350 ft. above 
eround, depending on the quantity of 
dust and gas to be dispersed. He also 
draws attention to the undesitability of 
placing power stations’in valleys where 
there is a danger on clear nights of the 
formation of a pool of stagnant air above 
which the chimney emissions may never 
rise—in fact, power stations should be 
built in breezy situations. His general 
conclusions ate vety similar to those 
given in Mr. Humphrey’s paper last 
year: (Ref, °3). 


5.0 Improvements in Dust Collecting 
Devices 

5.1 In the preceding section, a review of 
the progress on the general problem has 
been given in order to emphasise that 
sourfces, quantities and measurement of 
quantities are as important as mere 
removal of dust once produced—in 
addition, a short account has been given 
of the attempts to reduce dust at its 
source by development of special 
furnaces. 

In this section a review will be given of 
the progress with individual types of 
equipment in common use. Apart from 
improvements in detail little progress 
has been made except in the development 
of cyclones. This applies not only to 


4D. Brunt: Dispersal of Gases and Dust from Tall 
Chimneys—Papers to Institute of Fuel Conference on 
Pulvetized Fuel 1947, page 339. 


5 J, E. O’Breen: Dust Recovery—Papers to Inst. of 

Fuel Conference on P.F. page 874. Leonard Lee: 

Dust Extraction applied to Combustion of Pulverized 
Coal. Ibid. page 612. 


this country, but also to the U.S.A. and 
Germany. vie 


5.2 Cyclones 

In a cyclone, the gas is caused to travel 
in a spiral band and in this spiral, the dust 
is thrown by centrifugal force to the 
outside. In the conventional cyclone, 
the spiral path of the gas is also down- 
watds into a conical hopper at the base 
of the cyclone where the dust falls out 
whilst the clean gas goes out through a 
pipe drawing it off from the centre of the 
vessel, ; 

The pre-war design of cyclone had an 
efficiency of about 70 per cent. with the 
fine dust from pulverized fuel boilers. 
Hence, though cyclones were extensively 
used for removing grit from the flue gases 
of boilers with mechanical grates, they 
wete not good enough as collectors for 
large pulverized fuel boiler plants. 

The reasons for the inefficiency of 
cyclones are: 

(a) The difficulty of preventing re- 
entrainment of dust from the wall 
side of the cyclone into the central 
cote of cleaned gas going to the 
exit, 

(b) The _. large. ~ centrifugal “forees 
required to spin the finer particles of 
dust to the outside edge of the gas 
spiral. 

(c) The time taken for a particle of 
dust to travel from the inside edge 
of the incoming spiral band of gas 
to the wall of the cyclone. 

(d) Limitations of draught loss which 
prevent use of very high speeds of 
gas whirl. In practice, excessive 
speeds also favour eddies which 
give re-entrainment. 

It is apparent from these considerations, 
which can ke expressed mathematically, 
that smaller cyclones will always be more 
efficient for any given gas. entry speed. 
In fact, for the fine dust emitted from 
P.F. installations, the cyclones would have 
to be 6 inches or less in diameter to give 
an exit dust concentration less than 0.4 
egrains/ft.3 at N.T.P. The pre-war boiler 
plants had 6 or 8 cyclones in parallel, 
each of 6ft. diameter. With cyclones 
only 6 inches in diameter, several hundred 
are required per boiler. The problem is 
to design a system in which equal 
quantities of gas are passed through each 
cyclone. This problem has now been 
solved by placing the cyclones in banks 
side by side in a large chamber and care- 
fully balancing the pressures in the inlet 
and exit parts of the chamber and in the 
common dust hopper. | 





This form of design has raised the 
efficiency of cyclones on P.F. flue gas, 
from about 70 per cent. to 85-90 per cent., 
but it is still not good enough when the 
proportion of ash leaving the combustion 
chamber is high, especially when the ash 
content of the coal is also high. 


5.3 Cyclones with Skimming Devices; Two 
Stage Systems 

The particles which teach the edge of 
the spiral band of gas in a cylone are 
apt to be thrown back into the gas 
stream by bouncing from the walls of 
the vessel. The result in practice is that 
there is a thin band of gas spinning along 
round the wall of a cyclone which 
contains a higher proportion of dust 
than that in the centte of the gas stream. 
By placing a dip pipe into the top exit 
of a cyclone, it is possible, therefore, 
to draw off clean gas from the centre 
and rather ditty gas from the part near 
the walls (whilst the main bulk of dust 
is still thrown down to the bottom of the 
cyclone out of the swirl and into a dust 
hopper). The dirtier gas can then be 
pulled by a fan through a second dust 
collector and given a further purification. 
This is the latest development—see 
Fieure A. The quantity of gas taken to 
the secondary collector is usually 20 to 
25’ per cent,,of the total. 


In plants where the second purifier is 
a cyclone, efficiencies of 90 to 95 per cent. 
have been claimed, as at Peterborough 
Power Station. In some plants in the 
U.S.A., the second purifier is an electro- 
static precipitator, and efficiencies of over 
95. percent. have been reported. (See 
also 5.5). 

The multi-cyclone system has already 
become competitive in efficiency and 
cost with the electrostatic plants installed 
before the war, and size for size (that is 
volume occupied) is more efficient. It 
has unfortunately a substantially greater 
draught loss, but only about three- 
quatters of that of a large diameter 
cyclone stystem. 


It must not, however, be concluded 
that there now exists on the market a 
finished type of design which will 
satisfy the requirements of all processess 
and of all design and operating engineers. 
The development is new: there are few 
plants of this type in the world at present 
and these ate, it is believed, all on boiler 
plants. Troubles have occurred with 
chokage of the small individual cyclones 
(probably when they were cooled below 
the dewpoint of the gases) and with 
corrosion and erosion. Erosion should, 
however, be less severe with small 
diameter cyclones than with large, as the 
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gas velocities are lower than in large 
diameter cyclones. 


5.4 Electrostatic Precipitators 

Until the devolpment of the multi- 
cyclone, electrostatic precipitators were 
the favoured equipment for the removal 
of dust from cement plants and from 
P.F. boilers. . Efficiencies of over 95 per 
cent. can be obtained—at a cost. 


During the past ten years, no major 
developments have taken place, but 
there have been many improvements in 
points of engineering detail such as 
electrode wire supports, shape of 
electrode, tapping gear for detaching 
the collected dust. The problem of 
securing really uniform distribution of 
gas (and uniform distribution of dust 
in the gas) to all the banks of plates or 
tubes in a collector has not, in the 
author’s view, been solved, and much 
still remains to be done to prevent 
re-entrainment of the collected dust into 
the gas stream. 


One obvious difference between 
electro-precipitators built ten years ago 
and now, is in size. This is because 
engineers are tending to ask for higher 
extraction efficiencies, not only because 
the dust content has increased with the 
increased ash in coal, but also because it is 
realised that, with very large power 
stations, it is necessary to design for an 
exit test below the recommended 0.4 
erains/ft.3 in order to achieve this figure 
day in and day out under commercial 
operating conditions (as opposed to test 
conditions when the plant is new). 


It has been found that the ordinary 
design of precipitator has a low-collecting 
efficiency for ash particles high in carbon 
content (say over 30 per cent.), such as 
the dust left from the combustion of 
anthracite. This is because particles high 
in carbon lose their charge rapidly when 
they reach the collecting electrode and 
may even become oppositely charged 
and consequently be repelled. Just 
before the war, pilot plant experiments 
were cattied out at Swansea to develop 
a design for high carbon dusts.® 


Special collecting electrodes with 
pockets were evolved for the purpose 
of collecting the particles of high carbon 
content as soon as they teached the 
discharge electrode. The collecting 
electrodes wete also arranged in two 
banks in series and a lower voltage 
* J. Bruce: Electrostatic Precipitation of Dust from 
Boiler Flue Gases — J.Inst.E1.Engs. Vol. 92, pages 58 


and 326 (194-5). See also H. W. Wagner: Papers to 
Inst. of Fuel P. F. Conference 1947, page 65. 
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(40-45,000 volts) was used on the inlet 
bank, compared with the exit bank 
(45-50,000 volts). This is because the 
high dust concentration was apt to 
cause “flash-overs”’ in the inlet bank 
if the voltage was too high, but a high 
voltage for final cleansing was permissible 
for the second stage where the gas had 
already been partly cleansed. These 
imptovements were incorporated in a 
successful full-scale plant which gave an 
exit test even under adverse conditions 
of 0.28 grains/ft.3, corresponding to an 
efficiency of 96.5 per cent. 

It was evident from the discussion on 
the paper describing this work that much 
research is still required on the mechanism 
of collection in a full-scale precipitator, 
on the form of electrodes and on the 
best wave form of the rectified high- 
tension current. 


5.5 Combination of Cyclone and Precipitator 

Owing to the large size of electrostatic 
ptecipitators, their high capital cost and 
the difficulties experienced in trapping 
dust particles of high carbon content 
(which are usually realtively coarse), 
opinion in the electrical industry, as 
expressed at several discussions on 
technical papers, is veering in favour of 
a combination of cyclones followed by 
electrostatics ptecipitators—in particular 
of a combination of nests of small diameter 
cyclores with bleed off at 15-25 per cent. 
of the exit gas from the exit wall of the 
cyclone to a small electrostatic precipi- 
tator (See 5.3). Such a system should 
ensure that all coarse grit, such as that 
emitted during soot-blowing, is collected 
by the cyclone, and that the fines, already 
concentrated by the cyclone, are 
adequately caught by the electrostatic 
ptecipitators. There seems no treason 
why this system should not ultimately 
be developed to give exit dust con- 
centrations which, when discharged up 
a suitably high chimney, will be quite 
free from complaint from both near and 
distant neighbours, thereby satisfying 
the stringent apsirations of this Society. 


5.6 Film Washers 

The Modave Dust Arrester is the 
principal example of a type of dust 
collector in which the dust is removed 
by impingement on specially shaped 
vertical tubes down the outside of which 
flow films of water. In the latest plants 
attached to P.F. boilers, efficiencies of 
overt 92 per cent. are claimed where 
sufficient rows of elements ate used. 
Although the plant also removes about 
25 per cent. of the sulpur oxides from 


the gases, it has the major disadvantage 
that large volumes of water are used 
with the result that large settling ponds 
ate required for the removal of the 
collected dust before the water can be 
discharged to drain. If it is required to 
recitculate the water, lime addition is 
necessaty to mneuttalise the absorbed 
acid and elaborate precautions have to 
be taken to prevent growth of chemcial 
_ scale on the elements. 


5.7 Combination of Spray and Film Washers 

An interesting development of a 
Modave system was described in 
discussion at the Institute of Fuel P.F. 
Conference. After many experiments, the 
water normally used on the elements has 
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all been diverted to pressure sprays 
delivering into the large existing chamber 
which connects the air heater with the 
Modave deduster. The Modave elements 
have been reduced from 6 to 4 tows 
and now setve mainly as spray arrestets 
{but as they ate wetted they still function 
as final dust collectors as well). The 
result has been that the efficiency of the 
equipment has been increased from 88 
to 95 per cent. and the dust content of 
_ the gases going up the chimneys is now 
below 0.22 grains/ft.3 at N.T.P. It was, 
of course, necessary to line the spray 
chamber with acid-resisting brick, 
especially as the extraction of sulphur 
oxides was increased from 25 to 30 per 
cent. The process has the disadvantage 
that it cools the gases down to 110 deg. F. 
(previously 160 deg. F.) and consequently 
the thermal uplift from the chimneys is 
decreased. ‘The system is not of general 
applicability as there are few power 
stations with sufficient supplies of river 
water for the process. 


6.0 Improvements in Sulphur Oxide 
Removal 


6.1 Performance of Existing Plants 


Both the Battersea and the Fulham 
plants (which were designed for almost 
complete temoval of dust and sulphur 
oxides) have been run since the 1936 
review to the Conference, but, as most 
membets know, they were shut down 
in 1940 because the plumes of steamy 
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vapout from the chimneys enabled the 
power stations to be picked out by enemy 
aircraft. 

Dust removal was so good that the 
otdinary methods of test are of little 
value—the proof of high-dust removal 
efficiency was that the plume of steamy 
vapour from the chimneys rapidly 
dissipated, leaving no visible “ smoke ” 
at all. This was the case also at a plant 
installed on pulverized fuel boilers at 
Swansea. 

The remarkably high preformance on 
sulphur removal is shown by the 
following figures quoted by the Chief 
Alkali Inspector in his annual report for 
193%. 


Fulham 
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It is of interest to tecord also that 
during the war a single unit was installed 
at Rochester to remove dust, oxides of 
sulphur and hydrofluoric acid from a 
process in which rock phosphate was 
roasted with soda to prepare fertilizer. 
The efficiencies required were 96 per 
cent S removal and.97 per cent. H.F. 
removal and were achieved comfortably— 
dust removal was 93 per cent. 

These figures are so good that it is 
rot surprising that no improvements in 
eficiency have been made since the 
processes were installed. Had it not 
been for the war, there is no doubt that 
some attempts would have been made to 
reduce the cost of the process (which is 
about 4s. per tons of 1 per cent. S coal 
burnt on present-day prices for a non- 
effluent system, such as that at Fulham, 
where there is no discharge of used 
wash liquor to the river, it rises to 7s. 
when the sulphur is 3 per cent.). 


6.2 Recovery of Sulphur Oxides from Boiler 
Flue Gases 

Nevertheless, it is difficult to see how 
the cost of the process can be reduced 
substantially as long as the sulphur oxides 
ate neutralized with chalk or lime, the 
cheapest forms of neutralizing agents 
available. The by-product, gypsum, is 
contaminated with ash and is of so little 
value that it does not pay to dry and 
sell it. Use of ammonia instead of lime 
has been suggested so that useful 
ammonium sulphate is produced. It is 


again doubtful if this would cheapen the 
overall cost to the power stations. 


The -alternative is. to secover the 
sulphur oxides as such. Several such 
systems of recovery were studied before 
the war in some considerable detail by 
by H. F. Johnstone in the U.S.A. In the 
latest of them? the sulphur dioxide is 
sctubbed out by a solution of sodium 
sulphite, thereby forming sodium 
bi-sulphite. The bi-sulphite solution is 
then filtered free of ash and treated with 
zinc oxide powder, whereby zinc sulphite 
is precipitated and filtered off, leaving 
the original sodium sulphite solution 
regenerated for use again in the flue 
gas sctubber. The zinc sulphite is then 
dried and roasted in a flash calciner, 
heated externally by oil to about 
550 deg. F. The sulphur oxides are then 
given off and the zinc oxide is regenerated 
for return to the second part of the 
process. ‘The sulphur dioxide, which is 
neatly pure, is cooled, compressed and 
condensed as liquid for sale. Johnstone 
had in mind the sale of the sulphur 
dioxide for manufacture of paper from 
wood by the sulphite process or for 
manufacture of sulphuric acid. 

Although this very thorough piece of 
teseatch was completed in 1940, there 
have been no tfeports of projected full- 
scale developments, and it must be 
suspected that the cost of such a com- 
plicated process outweighs the sale 
value of the product, especially as 
sulphur is relatively cheap in the U.S.A. 

So far, the U.S.A. is not fully conscious 
politically of the damage and nuisance 
from the sulphur oxides emitted from 
large power stations in the centre of 


7H. F. Johnstone and A. D. Singh: “ The Recovery 

of Sulphur Dioxide from Dilute Waste Gases by 

Chemical Regeneration”: University of Illinois 
Bulletin No. 324 (1940). 


cities, although the sulphur content of 
Mid-West coals is 4 per cent. and over. 
The P.F. Conference was, however, told 
by a visiting American that he expected 
steps to be taken in the near future by 
local authorities to have the sulphur 
oxides removed, at least in part. 


6.3 Sulphur Removal at New Power Stations 

Consent for the new power station 
(oil burning) at Bankside has been given 
with the proviso that oxides of sulphur 
ate to be removed. ‘This is all the more 
necessaty as fuel oils from some sources 
contain over 3 per cent. of the sulphur ; 
taking into account the higher calorific 
value of oil, however, this is equivalent 
to firing coal of 2 per cent. sulphur 
content. 

Although sulphur oxide removal has 
not been required at other new power 
stations, the condition has been imposed 
in the case of the larger stations that 
space be left for sulphur oxide removal 
plant should it later be required. 


7.0 Conclusion 

Despite the intervention of the war 
years, the period under review has been 
one of steady development of ideas on 
dust and sulphur oxide removal. We 
have seen the fine performance of the 
Battersea and Fulham plants, and we have 
seen the development of small-diameter 
cyclones to the large-plant scale. In 
addition, there is now a greater apprecia- 
tion of the performance required of dust 
collectors to reduce atmospheric pollution 
and a greater appreciation of the gaps in 
knowledge of the science or art of dust 
collection; in addition, active work is 
ptoceeding on the development of 
methods of fiting coal which, whilst 
having the advantages of pulverized fuel 
firing, do not produce such a high dust 
burden to be removed from the final 
flue gases. 


Discussion 


Dr. R. Lessing (London) wrote to 
say that professional engagements made 
it impossible for him to attend the 
Conference, particularly as in his capacity 
of Chairman of the Technical Committee 
he had been looking forward to hearing 
the discussion of the papers sponsored 
by that Committee. The: | papers 
submitted by Messrs. Silver and Marsh 
and Messrs. Law and Farquharson 
furnished ample proof of two points: 
(1) that the formation of a_ technical 
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committee of the Society was fully 
just fied and was in fact, long overdue, 
and (2) that the Committee was faced 
with a heavy task if it was to cover the 
immense field adequately. 

The papers must be regarded as a 
modest attempt at collecting typical 
examples of the various kinds of 
atmospheric pollution, but these examples 
were telling enough to demonstrate the 
seriousness of the situation. Whilst 
they showed a qualitative cross section 


of the offending contributots to the 
nuisance, they also pointed to the need 
for a mote quantitative study of the 
problem. The Technical Committee 
aimed at formulating a programme for 
the investigation of the sources of 
atmospheric pollution as distinct from the 
assessment of rates of deposition of 
solid matter from, and the presence of 
sulphur in, the air, which had been the 
concern of the Atmospheric Pollution 
Committee of the D.S.1.R. for many 
yeats. The first stage of this investigation 
would have to take the form of a sutvey 
such as was recommended in the paper 
he had the honour of submitting to the 
Society at the Bristol Conference in 1935. 
The orgarization of such a survey would 
be beyond the resources of the National 
Smoke Abatement Society as at present 
constituted, but we should be quite able, 
with the co-operation of all those willing 
ard competent to help, to prepare a plan 
of operations and lay the foundation 
upon which the work could be firmly 
established. 

Dr. Lessing’s insistence on a com- 
prehensive survey of the pollution of 
the air must not be understood to be 
dictated by any uncertainty regarding its 
final outcome. Many years of study of 
individual cases and practicali—and he 
might be permitted to add, successful— 
work in preventing or curing the evil, 
had convinced him of its magnitude. 
But he was also alive to the need for 
bringing” home to the people, the 
industrialists and above all the Govern- 
ment, uncontrovertible facts and figures 
which would break down the ignorance 
and apathy of those who possess the 
means and the power of abolishing the 
evil, and rouse them to action in the 
fight for clean air. 

The technical means were available, as 
shown by the paper by Mr. Nonhebel 
which gave a useful summary of the 
ptesent state of the art of eliminating 
dust, grit and sulphur oxides from 
combustion gases. The Society’s object 
must be to see them applied -Dr: 
Lessing stressed that there must be no 
delay as we wete now embarking on an 
eta of industrial reconstruction and any 
shortcomings in planning this work 
would postpone the betterment for a 
generation ot mote. Immediate efforts 
should be concentrated on two factors 
which touched the crux of the pollution 
problem to-day. These were: (1) the 
natural dust in coal and (2) the sulphur 
acids formed on combustion. 

(1) “ Natural Dust,” which he had 


defined as that fraction of taw coal which 
consisted of particles smaller than 
one-hundredth of an inch (0.25 mm.) 
was produced in the normal course of 
mining and handling in proportions not 
exceeding 5 per cent. of the whole seam. 
It differed from the bulk in its main 
characteristics, was very friable, generally 
non-coking and the chemical com- 
position of its ash distinguished it from 
the other coal components. It was this 
small portion of the coal which formed 
most of the grit, dust and fly-ash in the 
chimney gases. It was blown from the 
fuel bed by these gases, much of it before 
it was completely burned, with conse- 
quent fuel wastage. Recent tests at a 
power station confirmed that an increase 
of “natural dust” in the coal from 2.5 
to 5.0 per cent. caused the dust and grit 
emission also to be doubled. He said he 
had shown the technical and economic 
advantages of “ de-dusting ” coal at the 
colliery in a paper given before the 
Pulverized Fuel Conference at Harrogate 
(June, 1947) and he suggested that 
representations should be made to the 
appropriate authorities to enforce the 
adoption of this simple expedient for 
disposing of much of the dust and grit 
nuisance, and incidentally saving several 
million tons of fuel a year which was now 
wasted. 

(2) The discharge of sulphur oxides 
into the atmosphere called for different 
considerations. Coal, even if thoroughly 
cleaned, contained sulphur in organic 
combination which was teleased on 
burning in the form of acid compounds. 
A large power station discharged the 
equivalent of more than 100 tons of 
sulphuric acid a day. ‘This was not 
visible and did not offend the eye like 
erit and dust, but its effects were much 
mote damaging to buildings, metals, 
textiles and vegetation than those of the 
solid deposits. It was the more insidious 
enemy as it might take years before the 
-damage became apparent, but this rate 
would be hastened by the operations of the 
numetous new power stations about to 
be erected. The concentration of acid 
emission from those point sources 
rendered the installation of effective 
means for sulphur oxide elimination 
imperative. | 

High chimneys might give some 
local amelioration, but they did not solve 
the problem. The acids must and would 
find matter for their neutralization 
further afield. An instructive example 
was the formation of basic sulphates on 
coppet toofs which even if situated in 
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rural surroundings were turned green 
on the side exposed to the prevailing 
wind if this had passed over an industrial 
town which might be many miles away. 
Whilst this formation of patine might 
be quite desirable from an architect’s 
point of view, it served as an indicator of 
damage done to other materials by sulphur 
acids. 

Dr. Lessing concluded by saying that 
the removal of sulphur oxides from flue 


gases should be demanded by the Society . 


with no less vigour than that of the 
elimination of dust and grit. 

A. N. East (Electricity Commission) 
drew attention to the resolution in 
concluding the paragraph of the paper 
by Messrs. Law and Farquharson. He 
said that there was nothing in the evidence 
presented in that paper, or the one by 
Messrs. Silver and Marsh, to justify it. 
Messrs. Silver and Marsh had quoted 
15 generating stations as having been 
the cause of complaints though the 
authors had considerably modified this 
by adding that the reports wete not 
very definite. Even if all these 15 cases 
wete ptoved they tepresented about 
4 per cent. of the 350 public generating 
stations in the country, which was 
scatcely sufficient teason to call for 
universal gas-washing. Mr. East then 
pointed out that no mention had been 
made of the expenditure necessary to 
catty out this proposal and suggested 
that to make the resolution reflect the 
mind of proposers it should have added 
to it the words “ Regardless of cost.” 
Mr. Nonhebel had stated in his paper 
the cost of gas washing at Fulham was 
7s. per ton of coal consumed. This 
process was the only one generally 
applicable due to the lack of large 
quantities of water, such as wete available 
at Battersea, thus, allowing for the rise 
in cost since the war, the probable 
figure might be 10s. per ton of coal 
consumed. With coal at 50s. this 
represented an increase in fuel cost of 
20 per cent. If therefore, the Society 
considered the resolution (as amended 
by him) should be accepted they should 
add a rider to the effect that they were 
unanimously agreed to pay any increased 
charges, whether for industrial or 
domestic supplies, consequent upon the 
terms of the resolution being put into 
practice. He expressed the hope that any 
investigations in grit and sulphur deposits 
would be carried out under the direct 
guidance of the D.S.I.R. and not left 
to the enthusiasm of individual local 
authorities. 


In conclusion he suggested that, in 
place of the resolution referred to, the 
Conference could do far mote to eliminate 
grit if they called upon the Minister of 
Health to require all industrial consumers 
of solid fuel to install grit extraction 
equipment which more nearly approached 
the standard of performance already 
obtaining at public utility generating 
stations. 

John Roberts (Severn Valley Gas 
Corporation, Ltd.) offered a friendly 
wotd of advice to Messrs. Law and 
Farquharson who had described gasworks 
as abominations. His advice was that 
they should not antagonise their best 
friends, as the carbonizing industries 
carbonized over 40 million tons of coal 
per annum, thus extracting over 10 
million tons of potential smoke from the 
coal they used. Admittedly some 
smoke was made in the retort house, 
but someone had to do a ditty job; 
someone had to be a scavenger, and the 
gas industry was engaged in scavenging 
filth from the atmosphere, and for that 
treason he was proud to belong to the 
industry. . Their faetories; therefore; 
should not be described as abominations. 

E. James (Dartford R.D.C) drew 
the. attentions of «the Conference’) to 
page 77 of the Survey made by Mr. 
Silver and Mr. Marsh. In the paragraph 
“Other Cases”? mention was made of 
“Cement Works” in which certain 
investigations were made. Mr. James 
said he represented a Rural District 
in North West Kent which had a number 
of large cement works on the Thames-side 
part of the district. There were also 
cement works in adjoining areas and 
all these works polluted the surrounding 
area with dust emitted from their 
chimneys. He said it would not be an 
exaggeration—in fact, it would be an 
understatement—to say the dust extended 
for an area of six miles from the factory. 
It is a nuisance which was so serious in 
the locality where there wete a large 
number of hospitals as well as fruit 
growing agricultural land. 

Mr. James said it was interesting to 
note that in the 82nd Report on Alkali 
Etc. Works by the Chief Inspectors of 
the Ministry of Health, 1939-45, page 16, 
it was stated that: “In the Thames-side 
district, the scale of cement production 
is so great that conditions have not been 
completely satisfactory in spite of every 
effort.” It was incortect to say that it 
has not been completely satisfactory in 
spite of every effort. It had never been 
satisfactory. The Report continued : 





“In view of complaints made to him in 
1943, the Minister of Health ordered a 
special investigation by two medical 
officers who came to the conclusion that 
although the deposition of dust was 
undoubtedly a great nuisance, yet there 
was no evidence that it caused damage 


to health.” 
The Local Authority he represented 


wete convening a Conference of all 
Local Authorities in North-West Kent 
affected by this problem and were 
including the Medical Profession, 
Chambers of Commerce, Trade Councils 
and the National Farmers’ Union to see 
if some positive action could be taken 
to abate the nuisance. 


Mr. James suggested that this was an 
opportunity for the Society to give a 
particular problem the further considera- 
tion referred to in the final paragraph 
of the Survey with the object of trying to 
obtain the information there suggested 
and to ascettain the difficulties standing 
in the way of remedial action of a nuisance 
which had been going on for yeats. 
He concluded by saying that it was a 
typical case where the detailed investi- 
gations suggested in the Survey could be 
carried out. 


Councillor S. Scott (Dartford 
Borough) speaking in support of Mr. 
James, Clerk to Dartford Rural District 
Council, said that in Dartford the 
Borough Council were building a housing 
estate of approximately 2,000 houses as 
a complete self-contained community, the 
houses being “all electric”? and fitted 
with up-to-date labour-saving appliances, 
and that they were also investigating the 
possibilities of a district heating scheme, 
but all the benefits which could accrue 
from such planning would be lost unless 
the cement dust nuisance could be 
eliminated. He also drew the attention 
of Mr. East, representing the Electricity 
Commissioners, to the Borough Electtical 
Engineer’s report that the cement dust 
nuisance had seriously affected the work 
of his meter testing department and asked 
for the assistance of the ‘Technical 
Committee in investigating their 
complaints. 


Councillor G. Anderson (Lanark) 
mentioned the difficulties of getting 
industrialists to attempt curtailment of 
fumes because of the extra expenditure 
involved and he felt that a larger part 
of the Conference discussions should be 
developed with a view to ascertaining 
the best possible method of approaching 
the problem. 
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R. E. Gamlen (Yorkshire Electric 
Power Co.) said the question of the 
emission of smoke and grit from Power 
Station Chimneys which had received so 
much attention during the morning, 
might be looked at from another angle. 
One power station of, say, 60,000 kw. 
burning fuel in the most efficient way, 
could eliminate, say, 30,000 domestic coal 
burning domestic fires and _ cookets, 
300 works chimneys representing installa- 
tions of 200 h.p. each, or could supply 
a large proportion of the heat, lighting 
and power requirements of an average 
town of, say, 100,000 population. If the 
public supply of electricity were not now 
being used extensively in our many fac- 
tories and collieries (whose combustion 
efficiency was generally lower than in 
the case of power stations) the deposit 
of grit and the products of combustion 
would be very much greater than at 
present experienced. 

The electricity supply industry was 
suffering from difficulties in respect of 
the variety of fuel delivered and would 
like to obtain washed coal of a standard 
size which would enable the general 
efliciency to be still further. improved. 
The industry were awate of the 
importance of the problem, and as shown 
by Mr. Easi, high standards were set for 
all power stations to attain. 

In a later note, Mr. Gamlen said that 
in his reply, Mr. James Law had stated 
that the Society was against all smoke 
however produced, and if it came from 
one chimney or many, it was just as bad. 
This evaded his point which was that the 
public supply of electricity helped to 
abate very substantially the total amount 
of smoke produced in that combustion 
at power stations was mote efficiently 
catried out than in the majority of 
domestic houses and small works. 

G. W. Farquharson (Birmingham) 
commenting upon the joint paper by 
Mr. Law and himself, said that he would 
like to stress the point that the Technical 
Committee of the Society is at their 
setvice, and was at all times willing to 
give advice and practical help as far as 
it is in their power to any member of the 
Society. They had heard at a previous 
session of the Chain Grate Stoker as 
applied to the Lancashire boiler and 
undoubtedly that class of stoker burned 
a low grade fuel efficiently and without 
grit emissions. ‘The cost of £650 per 
stoker could be considered comparatively 
high, but with low maintenance cost and 
utilization of such fuel as colliery fines, 
etc., this type of stoker would appear to 


be an ideal method to be adapted on the 
Lancashire boilers usually found at 
collieries. Perhaps the National Coal 
Board would interest themselves in this 
method of disposal of certain colliery 
waste. 

In regard to Electricity Power Stations, 
he would like to draw their attention to 
the official figures contained in their 
jomt” “effort, and’ especially; “to “the 
equivalent of sulphur eliminated by flue 
gas washing at the stations mentioned. 
These figures alone were quite sufficient 
to strengthen the argument that all 
futute stations should be provided with 
some means of sulphur dioxide 
elimination. 

Mr. Farquharson, replying to Mr. 
Smith of the Combustion Appliance 
Makers’ Association, said that his remarks 
on the Chain Grate Stoker and _ its 
efficient method of burning low grade 
fuel, did not by any means infer that there 
wete no other stokers or mechanical 
appliances which did not do similar 
work. He only mentioned it because 
as applied to Lancashire boilers it was 
compatatively new. 

James Law replying to the discussion 
said that there were a number of questions 
which were going to be difficult to reply 
to, but he would do his best to give 
satisfactory answets. 

Replying to Mr. Swift, he said that 
little could be done to abate a grit and 
sulphur nuisance from an electrical power 
station that had not been designed for 
flue gas cleaning. Attempts had been 
made to fit electrostatic precipitators to 
existing boilers and in the case of other 
stations to erect a tall chimney in the hope 
that the grit and sulphur would be 
dissipated over -a large area, “These 
efforts had to be regarded as palliatives 
rather than cures. With regard to a 
laundry boiler using inferior fuel, it was 
much simpler to change the fuel than to 
fit a grit arrestor, and application should 
be made to the Ministry of Fuel for a 
better grade for this purpose. 

Replying to Mr. East who spoke for 
the Electricity Commissioners, he said 
it was not honest or fair to state that the 
nuisances complained of were of a trivial 
natute, and it was an insult to the 
intelligence of the delegates to make 
statements of that kind. Mr. Law said 
he worked in the Don Valley and was 
responsible to the people of that valley 
for the state of the atmosphere. There 
were four power stations burning almost 
a million and a quarter tons of fuel per 
annum, and if the average sulphur 
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content was 1.5 per cent. of that tota 
the sulphur dioxide emitted averaged 
ovet 107 tons per day. These figures 
had been given by the Power Station 
Engineers and must be accepted. Where 
did this sulphur go to? It was cooled 
and deposited on the inhabitants in the 
vicinity of the power stations. Added to 
this, schemes of reconstruction were 
contemplated which would double the 
consumption of fuel within the next 
five years and no guarantee or promise 
had been given that any apparatus 
would be installed to clean the flue gases 
when these additions were put into 
operation. The position of people 
living in the valley was likely to become 
intolerable unless some provisions were 
made for reducing the grit and sulphur 
from these chimneys. ‘That was why 
the resolution which was carried at a 
conference last year had been repeated 
and immediate action was necessary if 
any improvement was to take place. 

Replying to Mr. Marsden, of Corby, 
he said if there was to be any future 
change of conditions it would be necessary 
to press forward with the new byelaws 
so that “prior approval” could be 
obtained for the erection of any new 
blast furnaces which would be erected. 

Mr. Law noticed that Mr. Roberts took 
strong exception to the expression “ that 
gasworks and coke ovens are an abomi- 
nation.” If he looked at the wording of 
the paper he would have noticed that the 
statement said that they “can be an 
abomination ” and there was no doubt 
that some of the older types did come 
under that category. If Mr. Roberts 
had any doubt about the matter Mr. Law 
would have been only too pleased to 
show him when he was next in the 
vicinity of Sheffield. 

He expressed appreciation to Mr. 
Ashford, of Glasgow, for his support 
with regard to the difficulty of dealing 
with grit and sulphur emission from 
small factories. 

He said that Mr. Gamlen’s figures 
with regard to pollution from electricity 
powet stations were very interesting, 
but he would point out to him that we 
wete not defending nuisance caused by 
houses or small boiler plants and that 
it was quite unfair to make comparisons 
in that manner. Two “blacks” could 
not make a “‘ white” and electricity 
powet stations should and could be 
definitely free from fumes or grit. To 
state that a large power station was the 
equivalent of a thousand houses or a 
hundred smali boilers did not in any 


way excuse pollution. 

Arnold Marsh replying, said he wished 
only to refer to Mr. East’s statement 
that the 15 generating stations mentioned 
in the opening survey represented only 
about 4 per cent. of the 350 public 
generating stations in the country, and 
that this was scarcely sufficient reason 
to call for universal gas-washing. The 
“point was, however, that the cases 
analysed in the survey wete merely a 


sample set that had happened to come 
to the notice of the Society. It was not 
necessarily a representative sample, but 
in any case it was highly significant that 
of such random cases about one-half 
telated to generating stations. The 
sample could give no indication of the 
total number of cases of this or any other 
type, but as far as proportions went, the 
generating stations started off with a 
rematkable lead over the rest of the field. 


The Price of Smoke 


Introductory Remarks by the Chairman 
The Rt. Hon. LORD SEMPILL, A.F.C., -F-R.A6E., ~ F.1.P-E. 


HAVE been interested in smoke 
if abatement and the Society for many 

years—ever since, in fact, the smoke 
palls overhanging our towns and cities 
had become so apparent to me in the 
eatly days of flying. On one occasion 
in Cornwall, my aeroplane was left 
overnight in the open. There was a 
notth-east wind and during the night 
there was a slight rain. In the morning 
the plane was coveted with soot—which 


95 


must have been carried from the Midlands 
industrial area. 


I am pleased to welcome the first of 
the two speakers, Sir Alexander Mac- 
gregor. He belongs to a clan for which 
I have the greatest respect. Times have 
changed for the better, for if we had met 
in past ages, I might have greeted Sir 
Alexander by chasing him down the 
Royal Mile ! 
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Smoke and the Public Health 


By SIR ALEXANDER MACGREGOR, O.B.E., M.D., LL.D., F.R.F.P.S.G., 
formerly Medical Officer of Health, Glasgow. 


HE National Smoke Abatement 
Society and its active member 
authorities have already rendered 

conspicuous setvice to the public health. 
There is evidence that, during the past 
quarter of a century, the production of 
smoke has lessened and its ill-effects on 
health have diminished. The Barlow 
Report on the Distribution of the 
Industrial Population (1940) contains a 
number of teferences to the relation 
between smoke and health, from which 
the following are quoted. “‘ Taking the 
country as a whole, smoke pollution 
of the atmosphere is undoubtedly 
decreasing . . . Nevertheless, it is true 
that smoke pollution still persists to a 
harmful extent in many large towns” ; 
again, “‘ The advetse effects of smoke 
upon health were emphasized in evidence 
by the Registrar-General for England 
and Wales ”’; also, “‘ Statistics submitted 
to the Commission appear not only to 
establish a cortelation between smoke 
pollution of the atmosphere and health 
and the excess mortality of the northern 
towns, but to show that though the 
harmful effects of the smoke-producing 
heavy or textile industries upon health 
have diminished during the last 21 years, 
those effects are still very potent.” 
Further progress towards a cleaner 
atmosphere may be anticipated as the 
result of the increasing application of 
fuel efficiency methods in industry and 
in housing. But the objects of the 
Society will find their strongest support 
in the present-day ideals of health and 
amenity that are rapidly gaining ground, 
because these ideals ate inconsistent 
with continued pollution of the air. 
The measures now coming into force 
relating to the health of the people and 
the planning of towns, which reflect the 
spirit of the times, hold out the promise 
of the highest attainable standard of 
health for all and the prospect of life in 
the “noble cities” envisaged by Mr. 
Noel Baker in a romantic moment. A 
sombre and unhealthy life in the midst 


of smoke is incompatible with the aims 
of a positive health policy, aims which 
will not be completely realized unless 
the smoke problem can be finally solved. 


The volume of smoke ptoduced in 
different areas and the factors which 


influence it have been studied and 
publicized over many years by the 
Society. It is true to say that national 


and local efforts, in which many manu- 
facturers have co-operated, have effected 
considerable change for the better. 
But the figures for ait pollution are still 
formidable. In Glasgow, in 1938, there 
was a mean monthly precipitation of 
19.3 tons per square mile, or 232 tons 
for the year, which compares with a 
precipitation of about 5 tons at Loch 
Katrine, 30 miles to the north. This 
figure for Glasgow is half of what it 
was thirty years ago. In some towns in 
England, higher figures ate recorded ; 
in one town 500 tons, in another. 1,000 
tons, and in a localized district as much as 
5,000 tons per annum. Dr. A. Parker*, 
Director of Fuel Research in the Depart- 
ment of Fuel and Industrial Research, 


. has tecently estimated, for the whole 
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country, the weight of tarry and carbo- 
maceous matter at between 2 and 24 
million tons a year, the oxides of sulphur 
at about 5 million tons, and the grit 
and ash at roughly 0.5 million tons. 

A gteat many observations have been 
made both in this country and in America 
on these impurities as direct causes of a 
variety of diseases in smoky towns ; 
some of them ate not vety convincing. 
The effect of these impurities in the 
air depends on their degree of con- 
centration. That they may act as a 
definite irritant to the respiratory tract 
is well recognized, a harmful effect that 
has again been pointed out in a resolution 
by the specialists in diseases of the lungs 
and in diseases of children of St: Louis, 
which is, ot was, one of the smokiest 
towns in the United States. 


* Smokeless Air No. 58, 1945. 


In public health matters, it is often 
difficult to assess in precise terms the 
relation between cause and effect. For 
one thing, man’s body has considerable 
powers of adapting itself to its environ- 
ment. In the case of smoke impurities, 
we may surmise that this process has been 
going on for the past 140 years, just as 
we have adapted our minds to the gloom 
ushered in by the industrial era. Of 
this earlier period, which G. M. Trevelyan 
describes as being ‘“‘marked by the 
growth of great cities under their pall 
of soot and fog,” he says that “the 
divorce from nature was absolute.” 
People who live and work under a 
smoke screen ate affected in two main 
ways; (a) They suffer, under certain 
circumstances, the direct ill-effects of 
breathing smoke-laden air and its chemical 
impurities, and (b) the effective sunshine 
is reduced, and they ate deprived to this 
extent of a full measure of health. 
Among other consequences, we may 
note in passing, the wasted energy 
which the housewife has to expend on 
the frequent washing of clothes and the 
cleaning of houses in and around a 
smoky town. 





Smoke and Fog 


The first serious charge that can be 
brought against smoke pollution is that, 
under certain atmospheric conditions, 
it assists literally in the destruction of 
life itself. The deleterious effects of 
smoke can be seen at their worst when 
fog and frost together overtake a smoky 
town in the winter months, permitting 
a high concentration of grit, tar and 
sulphur to play upon the inhabitants. 
The effect of this combination is to 
send up the incidence and mortality from 
pneumonia and bronchitis during the 
occutrence and for weeks thereafter. 
Numerous instances of this have been 
recotded. Although cold weather smoke- 
fogs have become less dense and less 
disastrous than they used to be in the 
days of really black smoke and the pea- 
soup vatiety of fog, nevertheless fogs 
of varying density and duration are still 
common. A considerable literature has 
grown round this well-known pheno- 
menon, and I need only mention one or 
two examples. 

One of the worst examples was a fog 
of 74 hours’ duration in Glasgow in 
January, 1929, accompanied by frost and 
influenza, when the death tate rose to 
the high figure of 50.3 in the third week 
of the month as compared with 15.3 per 
thousand population for the whole year. 
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In 1928, Manchester had thirteen days 
of fog during February, the death rate 
rising to 34.4 by the end of the month, 
as compated with the annual rate of 
13.2 per thousand. In 1940, Professor 
J. Johnstone Jervis reported, in a paper 
to the Society, that Leeds had experienced 


“one of the blackest fogs it had had for 


a long time”; the effect of it was to 
“send the death rate soaring to a high 
level.”” He was not quite sure how much 
blame to lay on the fog itself, or on the 
low temperature which accompanied it. 


Professor Jervis permits me to quote 
from his valuable records of this 
experience at Leeds. In the first quarter 
of 1940, the deaths from respiratory 
diseases were double the average number 
during the first quarter of any year in 
the decennium 1935-45. The beginning 
of this high prevalence, in the weeks 
ending January 13th (48 deaths) and 
20th (76 deaths), coincided with and 
followed a period of frost and dense 
fog lasting for six days. At Harrogate 
and Ilkley, twenty miles distant from 
Leeds and from one another, the 
temperature ranges were generally lower 
than at Leeds, but throughout the period 
the deaths were very few. Comparing 
fog days, Leeds had thirteen during 
the first quarter, Harrogate fourteen, 
and Ilkley nine, so that Harrogate had 
more. “fog” than Leeds. and. lower 
temperatures. But the “fog” at Harto- 
gate and Ilkley would not be charged 
with smoke. Taking Harrogate as 100, 
Leeds received 50 per cent. and Ilkley 
80 per cent. of the recorded sunshine. 
The difference of death rates, therefore, 
must be due to the smoke pollution with 
low temperature and not just “ mist ” and 
low temperature. This tends to show 
that “‘ mist’ is not highly detrimental to 
health in respect of respiratory diseases 
unless smoke pollution is also present. 


The amount of sickness that smoke 
fogs can cause is, of course, much greater 
than can be measured by crude vital 
statistics. The irritant effect on the 
mucous membrane of the respiratory 
tract is specially felt by elderly people 
with a tendency to bronchial catarrh. 
They ate the first to take ill when a smoke 
fog arrives. Although the density of 
fogs has definitely lessened during the 
past twenty or thirty years, they still 
occut, while scarcely a winter passes 
without some foggy days. For instance, 
duting 1941, in Glasgow, there were 8 
foggy days in November and 13 in 
December; in 1942, there were 21 in 


January, 15 in February, and 10 in March. 
During the past severe winter there was 
no smoke fog of any consequence, but 
the public had a good ocular demon- 
stration of the reality of the smoke 
nuisance when the snow, which lay 
for a considerable time, was covered 
by an ever-growing carpet of soot and 
grit even in the outer suburbs, which 
transformed its glistening white surface 
into an object of disgust. 


Out Glasgow experience is that keen 
frost, fog and still air occurring together 
form a sinster combination. An appor- 
tunity occurred some yeats ago to 
compate a period of low temperature 
with fog and a period of low temperature 
without fog, the mean temperatute of 
30.7 deg. F. being the same in both 
petiods. In the first period, during 
November, 1909, with five days of dense 
fog and frost, the general death rate 
rose from 13 to 33 per thousand, respira- 
tory diseases accounting for 49 per cent. 
of approximately half the total deaths, 
equivalent to a death rate of 14 per 
thousand population. On the other 
hand, in the second period, during 
February, 1912, with frost but without 
fog, the general death rate was 26.6, 
respiratory diseases forming 28 per cent, 
or just over a quarter of the total, 
equivalent to a death rate of 6.4 per 
thousand population. Die A. ks 
Chalmers, in his Annual Report for 1912, 
said of this experience, that it exhibited 
“the asphyxiating effect of fog when 
associated with continued low tempera- 
tute, disastrous alike at both extremes of 


likes’? 


The effect of smoke on health was 
fully discussed by the Registrar-General 
for England and Wales in the minutes 
of evidence taken before the Royal 
Commission on the Geographical 
Distribution of the Industrial Population. 
Smoke was held to account for some 
part at least of the higher mortality rates 
of children under five yeats from 
pneumonia and bronchitis in the Midland 
industrial area of the country as compated 
with other mote southerly areas, after 
taking into account the distribution of 
the populations according to density per 
acre and per room, this difference being 
“chiefly attributable to smoke with its 
attendant fog and deprivation of 
sunshine.” 


With regard to sunshine, the Registrar- 
General points out that “the lowest 
averages for 1930-32 were given by 
Bolton (975 hours), Manchester (983 
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hours) and Burnley (1,009 hours), 
which when compared with Blackpool 
(1,368 houts) in the .same zone of 
latitude, indicate how serious this depriva- 
tion of sunlight may be.” 


The patticular attzibute of smoke 
which a medical officer of health views 
with most concern, is its power to absorb 
light. This applies, in especial degree, 
to the health-giving ultra-violet rays 
from the sun and sky which possess 
poor penetrating power and are readily 
filtered off by the smoke and dust of 
towns. It is estimated that this loss of 
ultra-violet radiation may amount to 
from 50 to 80 per cent., or may even be 
total, according to the degree of smoke 
concentration in the air. 


These ate the rays from which mankind 
detives the greatest benefit, especially 
the gtowing § child. The tanned 
appearance of the countryman shows 
that he gets mote of them than does the 
townsman; in our holidays we go in 
seatch of them. ‘This is one of the 
reasons why we place our sanatoria and 
convalescent homes and, above ll, 
our institutions for children as much in 
the countty as possible, or, at any rate, in 
the least smoky suburban areas. The 
rays from ultra-violet lamps are often 
employed in medical practice for their 
tonic and invigorating effect and for the 
treatment of rickets and other affections. 
They are sometimes used in industry to 
promote the health of the workers in 
mines and factories. The property they 
possess of destroying bacteria in the air 
is taken advantage of in certain processes 
and in hospitals where, for special 
reasons, it is desirable to make use of a 
germicidal agent. 

The amount of daylight and of ultra- 
violet radiation reaching the ground 
can be roughly measured. Mr. A. R. 
Jamieson, the Glasgow City Analyst, 
has provided me with his figures for 
1939-40 referable to two stations, one at 
Mearnskitk Hospital seven miles to the 
south-west, the other in the centre of the 
city at Glasgow Cross. The measute- 
ments follow on next page. 


These figures show the great difference 
that exists between those town and 
country stations in summer as well as in 
winter. For instance, in summer, the 
city centre received 36 per cent. of the 
daylight and 41 per cent. of the ultra- 
violet radiation recorded at Mearnskirk 
Hospital seven miles away. In winter, 
the figures were 42 and 55 per cent. 
respectively. Similarly, in Manchester 
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over an eight-year period, the city centre equivalent to 800 imperial units for each 
obtained 68.6 per cent. of the daylight pint of reconstituted milk). During 
received at a station in Cheshire seven 1944 and 1945, as the result of intensive 
miles to the south-west. Other areas propaganda, this milk rapidly became 
of the city received 39.1 and 52.6 per the principal infant food of the industrial 
cent. respectively, these being stations areas of the city. The Chief Child 
which lie in the direction to which Welfare Officer, Dr. N. I. Wattie, 
smoke is carried by prevailing winds reporting on child life and the progressive 
from the area containing heavy industry decline of tickets over the past years, 
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Daylight Measurement Ultra-Violet Radiation 
lodine (in mgms.) Methylene Blue (in Units) 
Glasgow Mearns- Glasgow Mearns- 
Cross kirk Cross kirk 
Summer Months 
(Average) 13167 366.91 7.4 17.83 
Winter Months 
(Average) 539 142.3 2.25 4.08 





and high density housing. Iam indebted says, ‘‘ During 1945, however, there 
to Dr. Metcalfe Brown for this infor- was a further striking fall in the incidence; 
mation. Thus, taking these country it is a fair assumption that this change in 
measurements as standards, the com- the feeding of such a large proportion 
parative figures reveal the big loss of of Glasgow children is the chief reason 
health-giving solar radiation which the for the reduction in the incidence of 
adjacent city sustains, mainly owing to rickets and a factor in the reduction 


the smoke which overhangs it. of the infant mortality tate, a biological 
bie expetiment of profound significance.” 
The Importance of Vitamin D This was a big change from the traditional 


In order to understand the significance use of liquid milk in infant feeding. I 
for health of this deprivation, it is may add that, at the time when Vitamin 
necessary to explain that, in terms of |D was to be added to the dried milk, we 
bio-chemistry, ultra-violet radiation effects had suggested the amount mentioned 
a synthesis of Vitamin D in the body, above, because of the data I have quoted 
a vitamin which is essential for bodily in relation to the loss of ultra-violet 
health, especially the healthy growth of radiation due to smoke sustained by the 
the tissues. Enough is known about this northern industrial belt of which the 


substance to reveal its special value for city is a part. 


the growing child and the expectant On this question of child life in a 
mother. For instance, lack of it is big city, the improvement in mortality, 
regarded as a direct cause of tickets, sickness and general physical condition 
which is classified among the “deficiency” has been an outstanding feature of quite 
diseases. Accordingly, it is of great recent times. For this result, a number 
impottance that young children should of factors have been responsible, each 
obtain as much of this vitamin as they contributing its own influence in varying 
need for healthy development and good degree. Apart from better mothercraft, 
nourishment, especially as comparatively better nutrition and improved housing 
few foods ate good sources of it. This conditions for many people, on which 
applies particularly to artificially fed most emphasis must be placed, there is 
infants, and it is for this reason that the little doubt in my mind that a prominent 
administration of teady-made Vitamin factor has been the reduced production 
D in cod liver oil is so strongly tecom- of smoke since the smoke abatement 
mended by doctors and by child welfare service of the Health Department was 
departments, especially in the towns, introduced and carried on by a very 
as a preventive measure. competent staff. 

Without wishing to over-elaborate, A recent publication by the Department 
I think it televant to mention an of Scientific and Industrial Research 
experience we had in Glasgow during (Atmospheric Pollution Research)* says 
the wat, when the Ministry of Food that “in the towns and cities of the 
reinforced its national dried milk with * Atmospheric Pollution in Leicester: A Scientific 
Vitamin D (the amount added being survey. H.M.S.O., 1945 
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British Isles there are many people whose 
state of health would be improved by 
additional sunlight.” I have stressed 
this interference with the natural sources 
of health, because I am convinced that, 
apart from the directly deleterious 
effects of air pollution, it is an important 
factor in the state of health of towns. 

I have discussed the direct effect of 
smoke on the respiratory diseases and 
the indirect effect on health which it 
exetts by reducing the effective sunshine, 
in particular the ultra-violet rays from 
the sun and sky. In this climate, a full 


measure of sunshine cannot be relied 
upon, especially in the winter months, 
but even in summer the amount of 
ultra-violet radiation is much’ diminished 
by a cuttain of smoke. ‘The benefit to 
health which young life in particular 
should obtain from natural sources is 
lost through the agency of smoke and 
has to be made good by pharmacy. It 
is clear that a smoke screen interposes a 
barrier between the inhabitants of a 
town and the enjoyment of a fuller 


_measure of health. 


Atmospheric Pollution in Great Britain 
in relation to the burning of Coal 


By C: €. \P. “BROOKS, -D.5c., 
of the Meteorological Office 


HE amount of smoke and dust in 
the atmosphere is a matter of 
general interest because of its 

effect on the life of the whole community. 
Unfortunately the distribution over this 
country of impurity actually suspended in 
the atmosphere is not well-known, 
especially in the country districts where it 
is small. In studying the geographical 
distribution of pollution over Britain, 
therefore, it was necessary to use instead, 
the much simplier and more widely 
distributed measures of the total deposited 
matter collected in pollution gauges. 
Since a large proportion of this consists 
of relatively heavy particles which are 
deposited near their sources, while the 
suspended impurity consists mainly of 
finer particles which are carried further 
afield, the result is probably to paint the 
towns blacker and the neighbouring 
countryside less black than is really the 
case. 

For many years measurements of 
atmospheric pollution have been made 
by means of pollution gauges at a 
constantly growing number of stations in 
Great Britain, and published in the Annual 
Reports of the Advisory Committee on 
Atmospheric Pollution, issued by the 
Meteorological Office from 1915 until 
1926, and subsequently by the Depart- 
ment of Scientific and Industrial Research. 
When these data had been extracted, it 
was found that the figures were high 
near the centres of large towns, and 
usually decreased rapidly to the west and 
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south-west, more slowly to the east and 
north-east. In each district there is a 
general level of pollution, which varies 
from one patt of the country to another, 
and superposed on this, are a number of 
sources of local pollution represented 
by the large towns. It seemed desirable 
to discuss these two elements, “ country ” 
and “town” pollution, separately. 

To represent country pollution, those 
places were selected which are either 
in open-country well away from large 
towns not industrial centres, or lie 
some miles to the west or south-west 
of the nearest source of pollution. These 
figures were plotted and lines of equal 
“country ” pollution were drawn over 
most of England and Southern Scotland 
(fig. 1). There is unfortunately a complete 
lack of information for Wales, south-west 
England, Sussex, Kent and East Anglia. 
This map shows, as would be expected, 
that the air is cleanest in the west and 
south. The station with the smallest 
avetage deposit is Loggerheads, which 
lies 12 miles to the south-west of Stoke- 
on-Trent, with open-country to the 
west. Here the mean annual deposit 
over two yeats was 23 metric tons per 
square km., and this figure rises to about 
55 tons neat the three great smoke- 
producing centres of central Scctland, 
the manufacturing districts of Lanca- 
shite and Yorkshire, and the London 
area. 

The effect of large towns on the amount 
of deposited pollution is very local. 


In a few cases, sufficient gauges have been 
in operation to enable maps to be drawn 
with a fair degree of confidence, and these 
show the combined effects of the pte- 
vailing winds and topography. Thus 
the industrial belt of central Scotland 
(fig. 2) shows a high concentration of 
smoke along the Clyde Valley, especially 





to the east, a rapid decrease to the 
south and south-west and a slower 
decrease to the notth. Six miles to the 
south the average has fallen to 37 metric 
tons, while some 30 miles to the north, 
in open country, it is still as high as 
43 to 55 tons. 

Manchester and Salford (fig. 3) show 
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Fig. 1. Sketch map to show distribution of total solid deposits (metric tons per sq. km.) 


per annum, over open country and to windward of main centres of pollution. 


a much more complex distribution 
owing to the presence of smaller manu- 
facturing ateas on all sides except the 
east. There is an area of clean air to the 
south, and also indication of a rapid 
decrease of pollution eastwards. The 
latter feature, if correct, is probably 
caused by eddies on the windward side 
of the Pennines. 

By combining in one map all towns 





Atmospheric Pollution Research ‘Tech- 
nical Paper No. 1 of the Department of 
Scientific and Industrial Research, pub- 
lished by H.M.S.O. in 1945. These 
give a measure of the suspended impurity 
as compared with the deposited impurity 
recorded by deposit gauges. Similar 
measurements were also made of sulphur 
dioxide. The greatest concentration of 
smoke and sulphur dioxide is invariably 


Scale 


miles 


Fig. 2. Glasgow. Solid deposits in metric tons per sq. km. 


(except London) which had one station 
at the centre and others at different 
distances from it, and expressing pollu- 
tion at the latter as percentages of that 
at the centre, it was possible to construct 
a generalized picture of smoke pollution 
in a British town (fig. 4). This shows 
that though the maximum deposit is 
displaced eastwards by less than half-a- 
mile, the whole area of heavy pollution 
is elongated towards the east. 

This conclusion can be compared with 
the results of detailed investigations of 
smoke poliution around Leicester, 
obtained by the use of smoke filters 
instead of deposit gauges, described in 
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to be found at the centre of Leicester, 
but in the outer suburbs there is much 
more suspended pollution on days when 
the wind blows from the centre of the 
city than on other days. 

As a means of comparing the amount 
and distribution of deposited pollution 
with the consumption of coal, figures of 
the latter wete kindly provided by the 
Ministry of Fuel and Power. These 
included a specimen week of industrial 
supplies and specimen year of domestic 
supplies; they were sorted out and 
plotted on large-scale maps divided into 
10 km. squares by Dr. Willatts at the 
Ministry of Town and Country Planning 








Some data published by Dr. A. Parker 
showed that domestic consumption pro- 
duces on the average about twice as 
much smoke per ton of coal as industrial 
consumption. The industrial consum- 
tion in each 10 km. square was accordingly 
halved and added to the domestic 
consumption, the resulting figure being 





the number of tons of “ pollution- 
consumption” per squate km. This 
map bears a fairly close resemblance to 
fig. 1, the centres of pollution at Glasgow, 
Newcastle, Manchester, Leeds, Birming- 
ham and London all standing out on 
both charts, but the observed deposits 
all show some displacement towards the 
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Fig. 3. Manchester and Salford. Solid deposits in metric tons per sq. km. 


termed the “ pollution-consumption.” 
These figures were plotted on a smaller 
scale map, but they were rather irregular, 
depending on the distribution of town- 
ships of moderate size. To obtain a 
more generalized map of the sources of 
pollution, the figures were smoothed 
by replacing that for each 10 km. square 
by the mean of nine squares of which it 
is the centre. Fig. 5 is a map based on 
these generalized values, which represents 
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east and north-east due to the prevailing 
winds. 

The consumption of coal is not the 
only source of the atmospheric pollution 
which finds its way into the deposit 
gauge ; vegetation, refuse, wear of roads 
and buildings, peat and wood fires 
and other factors each contribute their 
quota. It is interesting to estimate the 
contribution of these additional sources 
to the total deposit. 


There is no pollution gauge in England 
in such a position that we can regard the 
deposit as derived entirely from sources 
other than the consumption of coal. 
The nearest approach is Loggerheads, 
but even here easterly winds, which 


Fig. 4. Composite map 
a town. 


blow for 11 per cent. of the time 
(excluding light airs), must bring an 
appteciable amount of pollution. From 
a comparison of the deposits at seven 
country places with the duration of 
winds blowing from sources of pollution, 
it was estimated that the amount which 


would be recorded by a gauge far removed 
from all consumption of coal would be 
about 17 tons per square. km. a year. 
We may call this figure the “ country 
pollution.” 

There is no direct means of estimating 





of pollution expressed as a percentage of that at the centre of 


the quantity of deposits in towns resulting 
from other soutces than the burning of 
coal. In towns there is less bare soil 
than in the country, but on the other 
hand there is mote wear of roads and 
buildings and more household dust. 
We may regard the figure of 17 tons so 


102 









































toughly applicable to town as well as 
country. 

We can now make an estimate of the 
amount of solid deposits over England, 
and the amount resulting from’ the 
burning of coal. The calculation is 
shown in the following table : 


deposited imputity springs from coal 
consumption. Most of this is probably 
carried from the towns, but some of it 
is no doubt due to minor local sources 
of pollution; in fact, the presence of 
a deposit gauge itself implies local 
habitation. Over England as a whole it 





Area Solid deposits Total deposits Deposition from 
Sq. km. tons per sq. km. tons coal consumption 
fons 
London... 1,100 101 111,100 92,400 
91 other towns... 3,860 78 301,080 235,460 - 
Country 123,900 33 4,088,700 1,982,400 
Total 126,860 35 4,500,800 2,310,260 





Taking London as an example, the 
built-up area measured on a large-scale 
map is 1,100 sq. km. The average 
solid deposit at 18 stations in London is 
101 tons per sq. km., giving the total 
deposit as 11,100 tons. Allowing 17 
tons pet sq. km., for “countty” 
pollution, we find that the latter amounts 
to 18,700 tons over the whole area. 
The remainder, 92,400 tons, is due to 
the consumption of coal. Similarly, 
the ateas of 91 other towns were measured 
and the average deposit found for those 
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seems probable that a little more than 
half the total deposit results from the 
burning of coal and the remainder from 
other sources. It is not practicable to 
make similar calculations for Wales and 
Scotland, but in those countries it is to 
be expected that “country pollution ” 
exercised the dominant effect. The area 
of the country is so large compared with 
the combined areas of the towns that this 
result implies that the larger part of the 
products of combustion of coal in towns 
is not deposited within the towns them- 
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Fig. 6. Section across London, West- East, to show how pollution affects winter sunshine. 


fot which figures were available. The 
avetage solid deposit over the country 
away from towns was estimated from 
fig. 1. 

This table shows that in the larger 
towns the burning of coal is responsible 
for by far the greater part of the deposited 
impurity, mote than 80 per cent. in 
London and nearly 80 per cent. in other 
large towns. On the other hand, even 
in the country away from large towns it 
is estimated that practically half the 
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selves, but is carried by the winds into 
the open country; some of it no doubt 
escapes to sea. The deposits in town 
naturally includes a larger proportion of 
heavy carbonaceous and mineral particles, 
and a smaller propottion of such con- 
stituents as sulphur (in the form of 
sulphates in solution) that that in the 
country. 

The effects of this smoke pollution on 
the life of the country is felt in many 
directions. It cuts down the hours of 








Fig. 7. Frequency of visibility less than 64 miles at 13h. Days per year. - 
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bright sunshine especially in winter 
when sunshine is most precious. Figure 
6 is a cross-section of London, which 
shows that London’s coal consumption 
cuts down the sunshine by about 100 
houts in ‘the three winter months. 
In the year as a whole, the loss is 300 
hours. Even when the sun is shining, its 
rays ate enfeebled, so that the total loss 


of heat and light must be very large. . 


Another effect of smoke pollution is to 
decrease visibility. Smoke alone rarely 
causes dense fog, for which water- 
droplets are needed, though the addition 
of smoke makes London fogs much 


mote unpleasant. But where the smoke 
pall is thick, there is a persistent haze 
which limits visibility to a few miles. 
This is shown in fig. 7, which shows the 
avetage number of days in the year with 
visibility less than 6} miles at mid-day. 
The figures range from below 50 in the 
clearest patts of the country to above 
150 in the industrial areas of Glasgow, 


Lancashire, Yorkshire and Birmingham, 


and above 200 in Manchester and London. 
The similarity to figures 1 and 5 is very 
striking, and shows that the areas of 
poot visibility are directly connected 
with the burning of coal. 


Discussion 


Councillor A. Carroll (Ormskirk) 
said he had listened attentively to the 
various delegates many of whom were 
dogmatic in their desires to obtain 
immediate statutory powers to enforce 
industry by law or threat of proceedings 
to re-equip their plants to eliminate 
smoke and grit emission. He said that 
not one delegate, however, had referred 
to the present industrial emergency, 
equal in every respect to war-time 
conditions. The cry to-day he said was 
for exports, and those of them around 
Merseyside knew what that meant. To 
attempt to saddle industry to-day with 
further costs and delays, apart from the 
fact that the necessary appliances and 
labour wete not available, was both 
illogical and impracticable. They could 
not sweep away all the fireplaces in 
the tens of thousands of old type houses 
in the country. 

He reminded delegates that Rome was 
not built in a day, and he thought that 
the Executive Council was pursuing 
its policy on the correct lines by giving 
advice to industrialists, and as much 
publicity as possible on the detrimental 
effects of a smoke- and _ grit-filled 
atmosphere. 

Dr. J. G. Hailwood (Ormskirk) 
said that while the Chair was occupied 
by Lord Sempill, who was known as a 
pioneer in aviation, a thought should be 
given to the danger fog presents to 
flying. 

While agreeing fully with Sir Alexander 
Macgregor on the heavy sickness rates 
due to smoke and fog, there was also a 
heavy mortality rate from air crashes, 
due to foggy. landing conditions. 


It was necessary to overcome this if 
British aviation was to compete with 
other countries and therefore the 
Ministries concerned with aviation were 
intending to spend large sums of money 
to install FIDO—the fog dispersal 
apparatus—on airfields throughout the 
country in order to disperse fog, which 
had largely been produced by their 
colleagues at the Ministry of Fuel, the 
National Coal Board, the Electricity 
Board, and perhaps in the not far distant 
future, the Ministry of Transport and a 
National Steel Board. 


Surely it would be far better if these 
large sums of money were spent at the 
source instead of on improved boiler 
firing, filters and dust collecting devices, 
and gas washing plant, thereby largely 
preventing smoke at the source, reducing 
the number of foggy days which con- 
stitute such a danger to aircraft, and 
improving the general health of the 
population, 

Col. W. A. Bristow (Low Temperature 
Carbonization, Ltd.) asked if Sir 
Alexander Macgregor would agree that 
apart from the question of smoke and its 
evil effects upon health by cutting off the 
rays of the sun, that it was always better 
to warm the body by radiant heat than 
by warming it by central heating, 
provided, of course, that heating by 
direct radiation could be carried out 
conveniently, efficiently and at a low cost. 


Sir Alexander Macgregor, replying to 
Col. Bristow’s question, said that he fully 
agreed that for ordinary domestic 
purposes the best method of warming 
the body was by radiation, 
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Resolutions 


The following Resolutions, after discussion, were adopted by the Conference 
at its final session on 3rd October : 


1. Grit and Sulphur Emission 
THAT this Conference of the National Smoke Abatement Society views 
with gtave concetn the menace to health and amenities caused by the emission of 
sulphur acids and grit from power stations, blast furnaces, steel works and coke 
ovens, and calls on the Ministry of Fuel and Power, the National Coal Board, and 
the Central Electricity Board to take immediate steps to abate these nuisances. 


2. National Survey of Atmospheric Pollution 
THAT the Executive Council be requested to take the necessary steps to 
undertake a nation-wide survey of the sources and incidence of existing atmospheric 
pollution and that local authorities be urged to co-operate with the Society with 
this object in view. 
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PUBLICATIONS—continued from inside front cover 


Smokeless Air. The — Society’s 
quarterly journal. The only magazine 
in the world devoted to the problems 
of atmospheric pollution. Gratis to 
members or 2s. 6d. per annum, 
post free. | 


Science Museum Exhibition Hand- 
book. This is not only a detailed 
guide to the Exhibition, but, con- 
taining a series of twelve authoritative 
articles on the main aspects of the 
problem, is a permanent and useful 
reference book. 80 pages, medium 
8vo. 6d. 


Fumifugium: or the Smoke of 
_London Dissipated. By John Evelyn. 
- This rare and fascinating book, first 
published in 1661 by command of 
Charles II, has been republished by 
the Society with an introduction by 
Rose Macaulay. In spite of its age 
this indictment of the smoke evil 
by the author of the famous Diaries, 
remains true, witty and penetrating. 
illustrated with original wood en- 
gravings and a portrait of Evelyn. 
Paper covers, 6d. Cloth-bound, Is. 6d. 


The State of the Atmosphere. A 
valuable and informative paper by 
the late Sir Frank Baines, F.R.I.B.A. 
With a section on the effects of smoke 
upon building stone. Royal 8vo, 
“pp.:36. -éd. 


Britain’s Burning Shame. This pam- 
phlet has been described in a review 
as ‘‘a masterpiece of modern popular 
propaganda.” 
problem in its simplest terms, 
especially as it affects the home, and 
is profusely illustrated. Single copies 
2d. 12s. 6d. per 100. 


All Post Free 


It puts the smoke 


Conference Proceedings. Copies are 
available at Is. each of the full reports, 
containing papers and discussion of 
conferences held in 1932, 1934, 1936, 
(2s.), 1937, 1938 and 1943. 


Smoke Emission Chart. A chart of 
tinted diagrams of different intensities 
of smoke, for making observations of 
chimney emissions. The grades shown 
are pale grey, grey, black and dense 
black. 3d. each, 2s. 6d. per dozen. 


Smoke Abatement in Greater 
London. Report of a conference of 
London and Greater London Local 
Authorities, 1938. Including a paper 
read by the late Dr. J. S. Owens on 
** The present position and trends of 
Atmospheric Pollution in Greater 
London.’’ 22 pages. 6d. 


February, 1945 Joint Conference. 
Report of the joint conference with 
the Institute of Fuel, London, 23rd 
-February, 1945. 8 papers and dis- 
cussions, 45,000 words, 2s. 6d. 


Smoke Contrel. Suggestions to Local 
Authorities on Guidance and Control 
in respect to new Fuel Burning 
Installations. 8 pages, 3d. 


The Smoke Problem and Science 
Teaching. A booklet for teachers 
with notes and experiments 

- 8 pages, 3d. 


Smokeless Zones. A_ booklet ex- 
plaining the Society’s proposals for 
ending the smoke nuisance by the 
setting up of smokeless zones. 3d. 


Reduced Prices for Quantities 
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NATIONAL SMOKE ABATEMENT SOCIETY 


Ath 


as ial Com ference 


at 


EDINBURGH 


Wednesday - 1st October 
to 
Saturday + 4th October 


1947 


v 


PProgeane me 


Arrangements and General Information. 


Meeting Place. All meetings, with the exception cf the Reception and the 
Conference Dinner, will be held in the Freemasons’ Hall, George Street, 
Edinburgh. 


Other Documents. Either with this programme, ot on ot about 22nd September, 
delegates will receive a brochute on Edinburgh, Conference Badge and 
Advance Papers. Reception and Dinner Tickets will also be included 
where these ate applicable. 


Advance Papers. Advance copies of the papers to be read, as far as they ate 
received in time for printing, will be posted with the other material 
on of about 22nd September. Any papers that cannot be forwarded 
in this way will be available at the Conference Bookstall. The Presiden- 
tial Address will not be published in advance. 


Reply Form. Kindly complete and return the enclosed Reply Form as soon as 
possible, and in any case not later than 5th September. 


Reception. The Reception to ke given at the City Chambers by the Lord Provost 
and Corporation will be limited to 250 delegates. Applications for 
invitations (for self or self and lady only) must be made on the enclosed 
Reply Form, and will be accepted up to the number of 250 strictly in 
the order in which they are received and opened. Admission to the 
City Chambers will be by Invitation Card only. Evening Dress will 
not be worn. 


Conference Dinner. An informal conference dinner will be held at the North 
British Hotel on the Friday evening. The price of each ticket will be 
12s. 6d. inclusive of gratuities but exclusive of drinks. Applications 
for tickets (for self or self and lady only) should be made on the Reply 
Form and the temittance enclosed. ‘The accommodation available 
limits the number of tickets to 140, and they will be allocated strictly 
in order of receipt of applications. Remittances will be returned at 
once in cases whete applications are received after all tickets have been 
sold. Evening Dress will not be worn. 


Motor Coach Tout. Subject to sufficient bookings being made, a Motor Tour is 
being arranged for Saturday, 4th October. The charge will be £1 per 
head, inclusive of lunch and high tea. Application for tickets should 
be made on the enclosed Reply Form and temittances enclosed. 


Conference Badge. The wearing of the Badge at meetings is requested in order 
to assist introductions to other delegates. 


List of Delegates. A list of delegates and authorities represented will be available 
at the Bookstall and may be seen on tequest. 


Discussions. ‘Those wishing to speak in discussions ate asked to send up their — 
names to the platform during the session concerned. In view of the 
fact that discussions at smoke abatement conferences have invariably 


to be cut short, all speakers are tequested : (a) to condense their remarks 
as much as possible and to note the signals on the platform Speech 
Controller ; and (4) to confine their remarks strictly to the specific 
aspect of the problem then being discussed. 


Proceedings. ‘The papers, discussions, and any resolutions will be subsequently 
published in volume form as The Proceedings of the Edinburgh Conference, 
1947. A copy of this will be forwarded free of charge to all registered 
delegates, and extra copies will be available at 3s. each, post free. 


Those who take part in the discussions ate asked to send a con- 
densed copy of their remarks, im reported speech, to the Secretary not 
later than 20th October. Verbatim reports of speeches will ot be 
taken. 


BookstalJ. There will be a Bookstall of the Society’s, H.M. Stationery Office, 
and other publications at the Freemasons’ Hall. 


Inquiries. Inquiries about arrangements and requests for information should be 
addressed to the Society’s offices up to Monday, 29th September, and 
during the conference either at the Freemasons’ Hall or the North 
British Hotel. 


The only assistance the Society can give with regard to hotel 
accommodation is to supply a hotel list. Inquiries about hotels, 
touting, etc., in Scotland may be made to the Scottish Tourist Board, 
20, York Place, Edinburgh, 1. 


1948 Conference. It is hoped to make an announcement during the conference 
on the place and date of the 1948 Conference. 


ARNOLD Marsu, 
General Secretary. 


National Smoke Abatement Society, 
Chandos House, 

Buckingham Gate, 

Westminster, SW.1. 

Telephone: ABBey 1359. 


WEDNESDAY 


Programme 


WEDNESDAY, ist OCTOBER 


10.00 a.m. 


10.20 a.m. 


11.00 a.m. 
12.30 p.m. 


3.30 p.m. 


7.30 p.m. 


First Conference Session 


Chairman: 'The President, Sir George Elliston, M.c., M.A., J.P., D.L. 


Opening of the Conference by the Rt. Hon. Sir John 1. Falconer, 
LL.D., W.S., Lord Provost of Edinburgh. 
Area Organization for Smoke Prevention. 

(i) Reports from the Society’s Divisions 


Scotland, by Allan W. Ritchie, M.B.E., F.R.SAN.L., President, 
Scottish Division. 


North-West, by H. Moore, Hon. Secretary, N.W. Division. 


Yorkshire, by James Goodfellow, M.R.SAN.I., A.M.LS.E., Hon. 
Secretary, Yorkshire Division. 


(ii) Report on the Regional Committees, based on information 
received from the Committees. 


(iii) Opening of Discussion, by Charles Gandy, Chairman of the 
Executive Council. 


Discussion 


Adjournment 


Presidential Address, followed by the Annual General Meeting 
of the Society. 


The business part of the Meeting is for Members and appointed 
(voting) tepresentatives of Members only, to whom a formal Notice 
and Agenda have been sent. 


Other delegates and visitors ate cordially invited to attend to 
hear the Presidential Address, which will be read at the opening of the — 
Meeting at 3.30 p.m. 


Reception at the City Chambers 


By invitation of the Lord Provost and Corporation of Edinburgh. | 


(See ‘‘ Arrangements and General Information.” Invitations are 
limited and admission will be by invitation card only). 


THURSDAY 


THURSDAY, 2nd OCTOBER 


10.00 a.m. 


10.40 a.m. 
12.15 p.m. 


2.30 p.m. 


Second Conference Session 


Chairman: J. Cameron Smail, 0.3.£., F.R.S.E., Principal, Heriot-Watt 
College, Edinburgh. 


The Work of Government Departments in Relation to Smoke 
Prevention 


(1) The Department of Scientific and Industrial Research. 
Combustion Research and Smoke Measurement : papet by T. F. Hurley, 
O.B.E., B.sc., and R. H. Rowse, B.sc., of the Fuel Reseatch 


Station, D.S.I.R. 


Atmospheric Pollution Research: paper by A. R. Meetham, M.A., 
D.PHIL., Superintendent of Observations, Investigation of 
Atmospheric Pollution, D.S.LR. 


(2) The Ministry of Fuel and Power. 
Paper by J. Edward, Fuel Engineer, Scctland, Ministry of Fuel and 
Power. 


Discussion. 


Adjournment. _ 


Third Conference Session 


Chairman: R. Veitch Clark, M.A., B.SC., M.B., CH.B., D.P.H., formerly 
Medical Officer of Health for Manchester, 


The Abolition of Domestic Smoke 


(1) Opening Survey and Questions: by Arnold Marsh, M.SC.TECH., 
M.INST.F., General Secretary. : 
(2) Replies to Opening Survey : 
Gas, by D. C. Cross, M.1.GAS.E. 
Electricity, by V. W. Dale (British Electrical Development Associa- 
tion). 
District Heating, by D. V. H. Smith, M.1.E.S., M.I.H.V.E. 
Solid Fuel Appliances, by W. Davidson, 8.sc., PH.D. (British Iron- 
founders’ Association). 
Gas Coke, by A. F. Pollock (Solid Smokeless Fuels’ Federation). 


Low Temperature Carbonization, by Col. W. A. Bristow, M.1.E.E., 
F.R.AG.S., Chairman, Low ‘Temperature Coal Distillers’ 
Association. 

Natural Smokeless Coals, by Donald Hicks (National Coal Board). 


3.15 p.m. Discussion. 


5.00 p.m. Adjournment, 


FRIDAY 


10.00 a.m. 


10.45 a.m. 
12.15 p.m. 


2.30 p.m. 


2.50 p.m. 
3.30 p.m. 


3.45 p.m. 
4.15 p.m. 
4.45 p.m. 
5.00 p.m. 


Fourth Conference Session 


Chairman: Bailie John G. Banks, j.p., Chairman, Edinburgh Public 
Health Committee. 


Grit and Sulphur Emission Problems 


(1) Review of the Present Situation: A factual survey based on reports 
of present and recent cases and complaints, by V. Silver and 
Arnold Marsh. 


(2) Commentary on the Present Situation: A paper on behalf of the 
Society’s Technical Committee, by James Law and G. W. 
Farquhatson. 


(3) Progress in Dust and Sulphur Oxide Removal during the Past Decade 

and Review of Future Possibilities: A paper by G. Nonhebel, 

B.A., F.R.I.C., M.I.CHEM.E., F.INST.F. (of Imperial Chemical 
Industries, Ltd.). 


Discussion. 


Adjournment. 





Fifth Conference Session 


Chairman: The Rt. Hon. Lord Sempill, a.r.c., F.R.Aé.s., F.I.P.E. 
The Price of Smoke 


Smoke and Health: Paper by Sir Alexander Macgtegor, 0.B.E., M.D., 
LL.D., F.R.F.P.S.G., formerly Medical Officer of Health for Glasgow. 


Discussion. 


Atmospheric Pollution and Visibility: Paper by Dr. C. E. P. Brooks 
(Meteorological Office of the Air Ministry), presented by Dr. 
W. A. Hatwood (Meteorological Office, Edinburgh). 


Discussion. 
To consider any resolutions previously submitted. 


Votes of thanks and closing announcements. 
Close. 


Friday Evening 


7.00 p.m. 


Conference Dinner at the North British Hotel. 


(See “Arrangements and General Information.” Accommodation 
limited and by ticket only). 


SATURDAY 


SATURDAY, 4th OCTOBER 


Motor Coach Tour 


9.30 a.m. Coaches leave from the Mound, Edinburgh. 
12.00 noon Lunch at Callander. 
2.15 p.m. Halt at Loch Earn. 
5.00 p.m. Tea at Crieff. 
7.30 p.m. Arrive back at Edinburgh. 
| (Itinerary: Linlithgow — Stirling — Doune — Callander — Loch 
Lubnaig — Lochearnhead — Loch Earn —- St. Fillans — Crieff — 


Gleneagles — Glen Devon —- Rumbling Bridge — Kincardine — 
Edinburgh. 


(See “‘ Arrangements ” and Reply Form). 


— Previous Conferences of the Society 


1929 Buxton 1935 Bristol 

1930 Leicester 1936 London (Science Museum) 
1931 Liverpool 1937 Leicester 

1932 Newcastle-upon-Tyne 1938 Cardiff 

1933 Sheffield 1943. London 

1934 Glasgow 1945 London 


1946 Brighton 


Programme Notes 


The five conference sessions have 
been planned to cover as wide a field of 
smoke prevention interest as possible— 
organization, the domestic problem, 
industrial pollution, research, the fuel 
efficiency campaign and fuel policy, and 
the consequences of smoke. A note 
on the subject and purpose of each 
session may be given. 


Area Organization. ‘This session will 
sutvey the Society’s Divisional organiza- 
tion, the position and work of the 
Regional Committees, and the question 
of co-otdination between the Com- 
mittees and the Divisions. It is hoped 
that the discussion will help to dispel 
any confusion about the two forms of 
organization and that it may point the 
way to further progress. 


The Work of Government Departments. 
This session will be of considerable 
interest both in the accounts that will be 
given of research work and atmospheric 
pollution investigation carried out at the 
Fuel Research Station, and in showing 
how the fuel efficiency and other work 
of the Ministry of Fuel and Power links 
up with and assists the movement for 
smoke prevention. 


Domestic Smoke Abolition. ‘This ses- 
sion will have an unusual form. There 
will first be a survey on behalf of the 
Society, outlining what is needed for 
the progressive abolition of domestic 
smoke, and asking about 40 questions 


a 


to the industries that can supply the 
ways and means to achieve this objec- 
tive. Representatives of the industries 
will then reply to the opening survey, 
after which the theme will be developed 
in open discussion. 


Grit and Sulphur. Attention is to be 
focussed at this session not on industrial 
smoke in general, but on the specific 
problems of the emission of grit and 
ash, and, particularly from large 
installations, of sulphur gases. The 
seriousness of the. present position will 
be first outlined in a factual report by 
the Society, which will be followed by 
a critical commentaty on the situation 
on behalf of the Society’s Technical 
Committee. Finally, 2 mote technical 
paper will describe the systems and 
appliances that are available for the 
conttol of these pollutants. 


The Price of Smoke. ‘Two of the most 
serious consequences of smoke will be 
discussed at the final session. Although 
some members may be familiar with the 
facts about smoke and health and also 
about the question of visibility as it is 
affected by smoke, especially in relation 
to flying, there will be many newcomers 
to the conference who will not yet have 
had an oppottunity of studying these 
subjects. In addition such a session is 
of particular value in drawing public 
attention to the conference and the 
problems of smoke. 





Gibbs, Bamforth & Co. (Luton) Ltd., Zhe Leagrave Press, Luton and Loadon, 


AX) 


Nee OMAie® IO, Apr eMeENT SOCIETY 


Atmospheric Pollution 
in Great Britain 


By 


Cee be IVOOK aD. Se. 


OF tHE “METEOROLOGICAL “ OFFICE 


Presented at the Conference of ‘the Society 

held ins edinburgh October:|st-te 3rd). 942, 

and reprinted fromthe Proceedings of the 
Conference 


Price I/- 


CHANDOS HOUSE, BUCKINGHAM GATE, LONDON, S.W.|I 





{ 


Atmospheric Pollution in Great Britain 
in relation to the burning of Coal 


By .G.. E. P.sBROOKS, .D.Sc., 
of the Meteorological Office 


HE amount of smoke and dust in 


the atmosphere is a matter of . 


general interest because of its 
effect on the life of the whole community. 
Unfortunately the distribution over this 
country of impurity actually suspended in 
the atmosphere is not well-known, 
especially in the country districts where it 
is small. In studying the geographical 
distribution of pollution over Britain, 
therefore, it was necessary to use instead, 
the much simpler and more widely 
distributed measures of the total deposited 
matter collected in pollution gauges. 
_Since a large proportion of this consists 
of relatively heavy particles which are 
deposited near their sources, while the 
suspended impurity consists mainly of 
finer. patticles which are cartied further 
afield, the result is probably to paint the 
towns blacker and the neighbouring 
countryside less black than is really the 
case. : hts 
For many years. measurements of 
atmospheric pollution have been made 
by means of pollution gauges at a 
constantly growing number of stations in 
Great Britain, and published in the Annual 
Reports of the Advisory Committee on 


Atmospheric Pollution, issued by the: 


Meteorological Office from 1915 until 
1926, and subsequently by the Depart- 
_ment of Scientific and Industrial Research. 
When these data had been extracted, it 
was found that the figures were high 
neat the centres of large towns, and 
usually decreased rapidly to the west and 
south-west, more slowly to the east and 
north-east. In each district there is a 
genetal level of pollution, which varies 
from one part of the country to another, 
and superposed on this, are a number of 
soutces of local pollution represented 
by the large towns. It seemed desirable 
to discuss these two elements, “ country ”’ 
and “‘town”’ pollution, separately. 

To tepresent country pollution, those 
places were selected which are either 
in open-countty well away from. large 
towns of industrial centres, or lie 


some miles to the west or south-west. 


of the nearest source of pollution. These 
figures werte plotted and lines of equal 
“country ” pollution were drawn over 
most of England and Southern Scotland 
(fig. 1). There is unfortunately a complete 
lack of information for Wales, south-west 
England, Sussex, Kent and East Anglia. 
This map shows, as would be expected, 
that the air is cleanest in the west and 
south. The station with the smallest 
average deposit is Loggerheads, which 
lies 12 miles to the south-west of Stoke- 
on-Trent, with ‘open-country to the 
west. Here the mean annual deposit 
over two years was 23 metric tons per 
square km., and this figure rises to about 
55 tons near the three great smoke- 
producing centres of central Scctland, 
the manufacturing districts of Lanca- 
shire and Yorkshire, and the London 
area. 

The effect of large towns on the amount 
of deposited pollution is very local 
In a few cases, sufficient gauges have been 
in operation to enable maps to be drawn 
with a fair degree of confidence, and these 
show the combined effects of the pre-’ 
vailing winds and topography. Thus 
the industrial belt of central Scotland 
(fg. 2) shows a high concentration of 
smoke along the Clyde Valley, especially 
to the east, a rapid decrease to the 
south and south-west and a slower 
decrease to.the north. Six miles to the 
south the average has fallen to 37 metric 
tons, while some 30 miles to the north, 
in open country, it is still as high as 
43 to 55 tons. 

Manchester and Salford (fig. 3) show 
a much mote complex distribution 
owing to the presence of smaller manu- 
facturing ateas on all sides except the 
east. There is an atea of clean air to the 
south, and also indication of a rapid 
decrease of pollution eastwards. The 
latter feature, if correct, is probably 
caused by eddies on the windward side — 
of the Pennines. 

By combining in one map \all towns 
(except London) which had one station 
at the centre and others at different 


distances from it, and expressing pollu- 
tion at the latter as percentages of that 


at the centre, it was possible to construct. 


a generalized picture of smoke pollution 
in a British town (fig. 4). This shows 


that though the maximum ‘deposit ' is 
displaced eastwards by less than half-a- 


mile, the whole area of heavy pollution 
is elongated towards the east. 

This conclusion can be comparéd ‘with _ 
the results of detailed investigations of 
smoke pollution around Leicester, 
obtained by the use of smoke filters 
instead of deposit gauges, described in 












































Fig. 1. Sketch map to show distribution of total solid deposits (metric tons per sq. km.) 
per annum, over open country and to windward of main centres of pollution. 


Atmospheric Pollution Research Tech- 
nical Paper No. 1 of the Department of 
Scientific and Industrial Research, pub- 
lished by H.M.S.O, in 1945. These 


give a measure of the suspended impurity. 


as compared with the deposited impurity 
recotded by deposit gauges. Similar 
measurements wete also made of sulphur 
dioxide. The greatest concentration of 
smoke and sulphur dioxide is invariably 





Some data published by Dr. A. Parker 
showed that domestic consumption pro- 
duces on the average about twice as 
much smoke per ton of coal as industrial 
consumption. The industrial consump- 
tion in each 10 km. square was accordingly 
halved and added to the domestic 
consumption, the resulting figure being 
termed the ‘“‘ pollution-consumption.”’ 
These figures wete plotted on a smaller 


Scale miles 


Fig. 2. Glasgow. Solid deposits in metric tons per sq. km. . 


to be found at the centre of Leicester, 
but in the outer suburbs there is much 
morte suspended pollution on days when 
the wind blows from the centre of the 
city than on other days. 

As a means of comparing the amount 
and distribution of deposited pollution 
with the consumption of coal, figures of 
the latter were kindly provided by the 
Ministry of Fuel and Power. ‘These 
included a specimen week of industrial 
supplies and specimen year of domestic 
supplies; they were sorted out and 
plotted on large-scale maps divided into 
10 km. squares by Dr. Willatts at the 
Ministry of Town and Country Planning. 


scale map, but they wete rather irregular, 


depending on the distribution of town- 
ships of moderate size. To obtain a 
mote genetalized map of the sources of 
pollution, the figures were smoothed 
by replacing that for each 10 km. square 
by the mean of nine squates of which it 
is the centre. Fig. 5 is a map based on 
these generalized values, which represents 
the number of tons of ‘“* pollution- 
consumption”? per square km. This 
map beats a fairly close resemblance to 
fig. 1, the centres of pollution at Glasgow, 
Newcastle, Manchester, Leeds, Birming- 
ham and London all standing out on 
both charts, but the observed deposits 


all show some displacement towards the 
east and north-east due to the prevailing 
winds, © 

The consumption of coal is not the 
only source of the atmospheric pollution 
which finds its, way into the deposit 
gauge ; vegetation, refuse, wear of roads 
and buildings, peat and wood fires 





Fig. 3. Manchester and Salford. 


and other factors each contribute their 
quota. It is interesting to estimate the 
contribution of these additional sources 
to the total deposit. 

Thete is no pollution gauge in England 
in such a position that we can regard the 
deposit as derived entirely from sources 


other than the consumption of coal. 


The nearest approach is Loggerheads, 
_but even here eastetly winds, which 
blow for, 11 per cent. of the time 


(excluding light airs), must bring an 
appreciable amount of pollution. From 


a comparison of the deposits at seven 
country places with the duration of 
winds blowing from sources of pollution, 
it was estimated that the amount which 
would be recorded by a gauge far removed 
from all consumption of coal would be 


” 





Solid deposits in metric tons per sq. Rm. 


about 17 tons per squate km. a year. 
We may call this figure the ‘ country 
pollution.”’ 

Thete is no direct means of estimating 
the quantity of deposits in towns resulting 
from other sources than the burning of 
coal. In towns there is less bare soil 
than in the country, but on the other 
hand there is more wear of toads and _ 
buildings and more household dust. . 
We may regard the figure of 17 tons so 





Fig. 4. Composite map of pollution expressed as a percentage of that at the centre of 
a town. 


roughly applicable to town as well as 
country. 

We can now make an estimate of the 
amount of solid deposits over England, 
and the amount resulting from the 
burning of coal. The calculation is 


Taking London as an example, the 
built-up area measured on a large-scale 
map is 1,100 sq. km. The average 
solid deposit at 18 stations in London is 
101 tons per sq. km., giving the total 
deposit as 11,100 tons. Allowing 17 


shown in the following table : fons. “per. sq. ku, for’) country!” 
Area Solid deposits Total deposits Deposition from 
Sq. km. — tons per sq. kw. tons coal consumption 
10ns 

* London... 1,100 101 111,100 92,400 
91 other towns... ‘ 3,860 78 301,080 235,460 
Country 123,900 33 4,088,700 1,982,400 
Total 126,860 B5 4,500,800 2,310,260 
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pollution, we find that the latter amounts 
to 18,700 tons over the whole area. 
The remainder, 92,400 tons, is due to 
the consumption of coal. Similarly, 
the areas of 91 other towns were measured 
and the average deposit found for those 
for which figures were available. The 
average solid deposit over the country 
away from towns was estimated from 
fot, 

“This table shows that in the larger 
towns the burning of coal is responsible 


for by far the greater part of the deposited 
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_ Fig. 6. Section across London, West- East, 


impurity, more than 80 per cent. in 
London and nearly 80 per cent. in other 
large towns. On the other hand, even 
in the country away from large towns it 
is estimated that practically half the 
deposited impurity springs from coal 
consumption. Most of this is probably 
catried from the towns, but some of it 
is no doubt due to minor local sources 
of pollution; in fact, the presence of 
a deposit gauge itself implies local 
habitation. Over England as a whole it 
seems probable that a little more than 
half the total deposit results from the 
_ burning of coal and the remainder from 
other sources. It is not practicable to 
make similar calculations for Wales and 
Scotland, but in those countries it is to 
be expected that “country pollution ” 
exercised the dominant effect. The area 
of the country is so large compared with 
the combined areas of the towns that this 
result implies that the larger part of the 
products of combustion of coal in towns 
is not deposited within the towns them- 
selves, but is carried by the winds into 
the open country ; some of it no doubt 






escapes to sea. The deposits in town 
naturally include a larger proportion of 
heavy carbonaceous and mineral particles, 
and a smaller proportion of such. con- 
stituents as sulphur (in the form of 
sulphates in solution) than that in the 
countty. 

The effects of this smoke pollution on 
the life of the country is felt in many 
directions. It cuts down the hours of 
bright sunshine especially in winter 
when sunshine is most precious. Figure 
6 is a cross-section of London, which 
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to show how pollution affects winter sunshine. 


shows that London’s coal consumption 

cuts down the sunshine by about 100 
hours in the three winter months. 
In the year as a whole, the loss is 300 
hours. Even when the sun is shining, its 
rays ate enfeebled, so that the total loss 
of heat and light must be very large. 
Another effect of smoke pollution is to 
decrease visibility. Smoke alone rarely 
causes. dense fog, fot which’ water- 
droplets are needed, though the addition 
of smoke makes London fogs much 
more unpleasant. But where the smoke 
pall is thick, there is a persistent haze 
which limits visibility to a few miles. 
This is shown in fig. 7, which shows the 
average number of days in the year with 
visibility less than 6} miles at mid-day. 
The figures tange from below 50 in the 
clearest parts of the country to above 
150 in the industrial areas of Glasgow, 
Lancashire, Yorkshire and Birmingham, 
and above 200 in Manchester and London. 
The similarity to figures 1 and 5 is very 
striking, and shows that the areas of- 
poor visibility are directly connected 
with the burning of coal. 





Fig. 7. Frequency of visibility less than 64 miles at 13h. Days per year. 
8 
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PRESIDENTIAL ADDRESS 


By SIR GEORGE ELLISTON, M.C., M.A., D.L. 


URING the war the Society 
1D) naturally had a rather lean time, 

but it kept itself together, and 
by quiet discussion and study laid the 
foundations for the new policies for 
smoke prevention that are now finding 
their way into Government reports and 
on to the statute book. Towards the 
end of the war it became clear that so 
much had to be done during these post- 
wat yeats, and so much mote interest 
began to be taken in the Society, that a 
brand new constitution became neces- 
saty. This came into force in 1946, and 
has been most successful, both in help- 
ing to improve our financial position— 
which was vitally urgent—and in 
ensuring a stronger and more repre- 
sentative Executive Council. 

I had the pleasure of becoming the 
first President to be elected under the 
new rules, one of which, however, lays 
it down that one cannot remain in that 
office for more than two years. So, to 
my own personal regret, this address 
must be the last I shall be able to make 
to you from the Presidential Chair. But 
it is a privilege to make way for Lord 
Simon of Wythenshawe, who has for 
so long been so closely associated with 
out movement. Although you will all 
know him for his great work on housing 
and as Chairman of the Committee that 
published the Domestic Fuel Policy 
report, to which I shall refer again, 
perhaps not so many will be aware that 
he was the first honorary secretary of 
one of the Society’s parent bodies, the 
Smoke Abatement League of Great 
Britain, and author with Miss Marion 
FitzGerald, of the book published soon 
after the first world war, “‘ The Smoke- 
less City.” 

My term of office has been a most 


happy one, not only because I have 
enjoyed the close association with you 
all at conferences and meetings of the 
Council and its committees, but because 
the last two years—or more precisely, 
two and a half years—have seen some 
of the most important advances yet 
made towards the ending of the smoke 
evil, and certainly the most satisfactory 
growth of the Society’s own position 
and standing. The whole picture of the 
smoke abatement situation has changed 
radically during the thirty months I 
have been your President. 

When I say that we have made 
important advances towards the ending 
of the smoke evil I do not of course 
imply that we have seen any substantial 
improvement in the present conditions 
of the atmosphere. That would not be 
true, and for many teasons we are 
forced to try to be patient in waiting 
fo enjoy the fruits of our labours. 
Although the fruit is not ripe, the tree 
is at last strong and healthy, with firm 
spreading roots; it is in good leaf and 
there is a vigorous growth of flower 
buds. 

I do not intend to attempt any account 
of all that has happened during this 
time, and will refer only to one or two 
of the more significant matters. Fore- 
most of all, perhaps, is the report on 
Domestic Fuel Policy of an advisory 
committee of the Ministry of Fuel and 
Power, under the chairmanship of our 
incoming President, Lord Simon of 
Wythenshawe. Although the report 
necessarily covers a wider field than 
smoke prevention it shows unmistake- 
ably how the whole problem of the 
domestic uses of fuel, both from the 
viewpoints of national policy and of the 
householder, is firmly and inextricably 


bound up with the policy of abolishing 
smoke from our homes. It recommends 
a policy that will lead step by step to 
this objective, and it is most gratifying 
that this policy should be so very 
similar to that of the Society. 

Of coutse, reports can be presented 
to Ministers and Governments, but it 
does not always follow that they are 
acted upon. Indeed, in our own field, 
it may be recalled that one of the 
criticisms of the Newton Committee 
in 1921 was that “no government has, 


for many years, taken any action with » 


the exception of appointing committees, 
whose labours have had little or no 
result.” 

However, it was soon stated in 
Parliament that the Government did, 
in general, accept the recommendations 
of the Simon Committee, and there have 
been many signs since then that, despite 
all the difficulties and frustrations of the 
times, it is firmly intended to proceed 
with the plans proposed. 

And I think I may say that one of the 
most real, and certainly one of the most 
pleasurable of these signs is the presence 
with us at this conference to-day of the 
Minister of Fuel and Power himself. 
I do not know what he is going to say 
to us about these plans, but I am quite 
sute he is not going to disappoint us, 
cautious and discreet though Ministers 
of Fuel and Power must always be. 

During these two and a half years we 
have also seen action based on policies 
advocated by the Society. We have 
seen new measures for preventing 
smoke approved by Parliament and 
placed on the statute book. True, they 
are so far only local Acts, but they 
embody new principles and are most 
significant. There was first the new 
Act of my own Authority, the City of 
London, which for the first time in this 
country gives powers for the prior 
approval of new fuel-burning installa- 
tions. Similar, though not identical, 
powers were then secured by Man- 
chester, which also made history by 
having our own scheme for smokeless 
zones included in its Act. Other towns 
have followed and more are likely to 
come—and it is all leading up towards 
the new general legislation we now 


need. 

I may turn for a moment to the 
Society’s own progress during these first 
yeats of its “new régime. “Over a 
hundred new local authorities have 
joined it as members during that time, 
and it has now affiliated to it practically 
every large town in the country, as well 
as many of the smaller ones—trepre- 
senting well over one-half of the total 
population. Its income is still lament- 
ably small for the size of the task it is so 
zealously tackling, but it is comforting: 
to note that its subscription income has 
risen from £1,300 in 1944 to £3,400 in 
1948. But compare this slender sum 
with the figures of what we really need 
given in the paper by Mr. Hardern to be 
discussed to-morrow, which you have 
no doubt already carefully studied. 
What is happening is that the Society 
is doing rather more than it can really 
manage or afford, and that everyone is 
expecting it to do a great deal more. 
It wants to do more, of course; a 
great deal more; but at the moment 
it is painfully embarrassed as a direct 
result of the success of what it has 
already done. 

There are now three divisional 
organizations of the Society, all active 
and making good progress, and soon 
there will be more. We have excellent 
friendly liaison with the Regional 
Committees of the local authorities, 
and it is a sign of our maturity and of 
the responsible position we have 
achieved that ‘our. relations with 
Government departments, and with 
scientific and technical bodies, and of 
course with our own local authority 
members, should be closer and farmer 
and morte productive of useful co- 
operation than ever before. 

We must of course always recognize 
that we have still a long way to go, 
and that the road will not be an easy 
one, before our objective is gained and 
we can sit back and relax—or disband. 
But at the same time we must remember 
that we are moving quite steadily along 
the road, and that although the pace 
is still too slow it is quickening. 

We must not, however, lose sight 
of the most serious factor of ail that 
concerns us, which has _ continued 


without cessation during the two and a 
half years of my Presidency—the waste 
and damage due to smoke that has 
gone on, and the enormous loss of coal 
involved in the production of this 
smoke. This yearly loss of fuel, our 
D.S.LR. friends estimate, is equivalent 
to 24 million tons of coal, and to it 
must be added the greater loss contained 
in the invisible gases formed with 
smoke. From the fuel economy point 
of view smoke is like an iceberg—the 
more setious patt cannot be seen. As 
we were told at Edinburgh last year, 
these losses may be several times greater 
than the loss of visible smoke, so that 
there is a total loss equivalent to about 
10 million tons of coal a year. If this 
estimate is correct, during my term’ of 
office some 25 million tons of precious 
fuel have been mined at great cost, 
transported at more cost—and then 
thrown away. How excellent it would 
be if we could recover it and present it 
to the Minister ! 

I cannot close this Address without 
paying tribute to two of the outstanding 
workers for our movement. First of 
these is Mr. Charles Gandy, who 
presides over the Council with so much 
tact and sound judgment. For years 
we have had the benefit of his leader- 
ship and he has never stinted the 
valuable time he has spent in our 
service. His patience and charm of 
manner make it very pleasant to submit 
to his rulings even when there is a clash 
of opinion in our discussions. Secondly, 
J am sure I may express on your behalf 
our gratitude to Mr. Arnold Marsh for 
his devoted service to the Society. He 


not only conducts our daily affairs with 
unfailing efficiency, but as Editor of 
Smokeless Air he has done much to 
educate public opinion on the problems 
of smoke abatement. In addition we 
tely on him as skilful liaison officer 
between the Society, Government 
departments, municipal authorities, and 
industrial organizations. Above ll, 
we are grateful to him for his authorship 
of “Smoke: the Problem of Coal and 
the Atmosphere,” which is likely to 
remain as the authoritative textbook 
of our movement for many years to 
come. 


In conclusion, as one who has many 
interests in the fields of public health 
and the prevention of disease, I should 
like to direct your attention to the words 
of the Medical Officer of Health for the 
West Riding of Yorkshire, Dr. Brock- 
ington, who in a recent report pointed 
out, in an admirably direct fashion, that 
“it is a contradiction of the principles 
of positive health when the air that 
people breathe contains dust and soot 
capable of causing solid deposits to the 
amount of upwards of 150 tons per 
squate mile each year,’ and even more 
firmly added: “it is the negation of 
preventive medicine to establish hos- 
pitals a large proportion of whose beds 
would be redundant in a clear atmo- 
sphere.” 


That surely is the very heart of our 
case for the abolition of smoke, and I 
do ask you all to consider and appreciate 
its significance and to bring it home 
to your own authorities as strongly and 
as persistently as you possibly can. 


ADDRESS 
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The Rt. Hon. HUGH GAITSKELL, M.P. 
Minister of Fuel and Power 


HE Society made a particularly 
wise decision in my view when 
they chose Cheltenham as the 

place at which to hold this Conference. 
For I have always regarded Cheltenham 
as one of the cleanest cities in the 
country. My memories of it go back 
a long time, so long indeed that they 
are now clouded. But through the 
clouds stands out the picture of very 
white buildings standing on each side 
of broad streets. Perhaps for this 
reason too it has always seemed to me 
a town with a peculiarly continental 
flavour, though whether the residents 
prefer stoves to open fires I cannot say. 
It is a pleasure to me to come back here 
because of my family associations with 
it. My grandfather, who was born 
two years before the battle of Waterloo, 
lived, I believe, for the last half of his 
life here. My father and his brothers 
were all educated here; aunts and 
cousins and even my own family were 
for a short time citizens of this town. 
Mr. President, you have told us of 
the progress made by the Society in the 
past two years. I congratulate you on 
having held office in a period of 
substantial advance during which tfe- 
construction has taken place, member- 
ship increased and the whole activities 
of the Society have been enlarged. Of 
these activities I would refer particu- 
larly to the extraordinarily interesting 
sutvey by Mr. Cousin on the sources 
and incidence of atmospheric pollution. 
This seems to me objective, constructive 
and adorned with a very pleasant, dry 
humour. I shall touch later on one or 
two of the points made by Mr. Cousin. 


I should also like to express my 
pleasure at the election of Lord Simon 
of Wythenshawe as your new President. 
He and I are old friends. Of course, 
he is peculiarly well suited to occupy 
this position, partly because of his 
earlier work on smoke abatement but 
still more because his work as 
Chairman of the Committee on 
Domestic Fuel Policy. Perhaps one 
might add that it seerns exceptionally 
appropriate that the Chairman of a 
Society whose aim is to purify the 
atmosphere of smoke and soot should 
be a man who, as Chairman of the 
B.B.C. is also concerned that the ether 
should not be contaminated in other 
ways. 

There are, I think, two main argu- 
ments in favour of what is called smoke 
abatement. ‘There is the economist’s 
argument and there is the technician’s 
argument. The latter is one which 
particularly concerns me as Minister of 
Fuel. For it is part of my statutory 
duties “to promote economy and 
efficiency in the use of all forms of fuel 
and power” and it so happens that 
fuel efficiency and smoke abatement go 
hand in hand most of the way. To 
this subject I shall return later but I 
want, first of all, to refer to what I 
have called the economist’s argument. 
Perhaps I may claim a right to do so 
since long, long ago I used to make my 
living teaching economics. 

The economist’s case is this. When 
a factory or private house pours out 
smoke it proceeds to defile and obscure 
the atmosphere, to discharge grit upon 
its own and other people’s premises 


of 


and to create dirt and corrosion. This 
ptocess imposes costs upon the rest of 
the community which the person who 
actually owns the factory or the house 
does not have to pay. Because he does 
not have to pay them, these costs are 
not taken into account when the 
decisions what fuel to burn, what 
appliance to instal and_ therefore 
possibly what articles to produce, are 
taken. ‘The result, says the economist, 
is that wrong decisions from the point 
of view of the community are taken. 
If these additional costs had really been 
counted in as they should have been, 
you would get a result which more 
accurately reflected the wants of society. 
Perhaps I can elaborate this by some 
illustrations. Not long ago I visited 
a brewery and one of the things which 
most impressed me was the extra- 
otdinary amount of trouble taken to 
keep the place spotlessly clean—almost 
evetybody seemed to be engaged on 
cleaning. One might even say there 
was water, water everywhere, except 
that it would be a little unfair to the 
brewery! The Manager who showed 
me round told me that, in fact, about 
half their labour costs were incurred 
through the necessity of keeping every- 
thing perfectly clean. Now these costs 
wete, of course, paid by the brewery and 
passed on to the consumer in the price 
of the beer. They were attached—as 
it were—to the article in the production 
of which they had arisen. 

It so happens that that brewery also 
had a very efficient heating system. I 
may say that they used, apart from the 
anthracite they required for malting, 
90 per cent. opencast coal and yet had 
a very high fuel efficiency. Nor did I 
see any signs of smoke pouring out of 
the chimneys. But to judge by Mr. 
Cousin’s report this is not always the 
case. The brewery might have had a 
vety inefficient system. It might have 
been pouring out smoke and in so doing 
adding heavily to other people’s costs, 
causing them to spend additional 
money in painting their buildings, 
washing their linen, and cleaning their 
equipment. But the brewery does not 
have to pay for this. There is, in other 
words, a social cost which is paid for by 


the whole community, while no bill is 
sent in to the real sinners, who therefore 
continue in their sin with impunity. 
I see that among the worst offenders 
there are said to be a number of 
laundries. From the strictly economic 
point of view of their own interests I 
suppose there may be something to be 
said for it but certainly not from the 
point of view of the rest of the com- 
munity. Some of the collieries them- 
selves are, undoubtedly also sinners in 
this respect. Somebody wrote me a 
letter the other day drawing my 
attention to this—which was _ hardly 
necessary because I have to travel 
fairly regularly through the coalfields 
and know what they look like—but he 
asked “‘in your address to the Smoke 
Abatement Society I am not sure 
whether you intend to take the part of 
Satan rebuking sin or in praising the 
efforts of your colliery experts.” Well 
I think the metaphor is a little mixed 
because for this purpose at any rate I 
ptefer to regard myself as more like the 
Archangel Gabriel. It is, of course, 
true that the collieries do frequently 
have to make use of their inferior fuel, 
more inferior even than they supply to 
other people. Nevertheless, we cer- 
tainly should not be satisfied without 
making sure that more efficient methods 
of firing can produce an improvement, 
and it is hardly possible to applaud the 
very reasonable conclusions of Mr. 
Cousin that “the plea of inferior fuel 
is rather over-done and is likely to be 
used as an excuse for inefficiency for 
some time to come,” and then to go 
and exempt colleries from criticism on 
the grounds that they have to burn a 
lot of muck. | 

So much for industrial smoke. The 
economist’s argument on domestic 
smoke is much the same. When you 
burn coal in an open fire with peculiar 
inefliciency at home you may not be 
running a business, but the damage that 
you do to other people is just the same. 
Your habits may involve you in heavy 
expenditure which, nevertheless, for the 
sake of the pleasure you obtain you are 
willing to incur, but this is no justifi- 
cation for imposing costs upon other 
people when you do not have to meet 


the bill yourself. I once had some 
friends who were very fond of cats and 
these cats had a habit of sharpening 
their claws on the sofa and chair covers, 
so that the covers had constantly to be 
renewed at considerable expense. This 
was all right. It was part of the cost of 
keeping the cats, just like the cost of 
feeding them, and it was paid for by my 
friends, but when you pour smoke out 
on other people’s linen it is a different 
story | 

And apart from the more obvious 
incidence there is the imponderable 
element, the loss of sunlight which, 
heaven knows, in this country is in 
sufficient short supply—to use the 
current jargon—with the consequent 
effect on health both physical and 
psychological to which, Mr. President, 
you have referred. 

All this, the economist argues, leads 
to the conclusion that, in principle, 
here is a case—which even the most 
rigid laissez-faire die-hard could not 
demolish—for intervention by society, 
for action by the community, so as at 
least to impose upon those who are 
responsible for creating the social 
costs the responsibility for meeting 
them. 

Before, however, turning to the 
question of action I would like to say a 
few words about the _ technician’s 
approach to the problem. 

It might have been the case that the 
pollution of the atmosphere by smoke 
was something which could only be 
stopped at great expense to the com- 
munity. The hypothetical brewery to 
which I have referred—the one with 
the bad combustion arrangements (not 
the one I visited)—might have found 
that the expense of eliminating smoke 
was so great that it really preferred to 
pay other people for the damage caused 
by the smoke and continue to allow it 
to be emitted. But, of course, the 
extraordinary thing is that to stop a 
chimney from smoking, far from 
involving the individual in more 
expense, will, in a great many cases, 
actually save him money because, as 
you all know, smoking chimneys, 
particularly in industry, are often a sign 
of bad fuel practice. They mean that 


the coal is being burnt in a manner 
which fails to provide the maximum 
degree of heat. nas 

As you will no doubt appreciate, I 
was somewhat embarrassed a few 
months ago by a certain poster which 
the Government issued in connection 
with the production drive. I am glad 
to say that it has now been withdrawn 
in favour of a much better one, but the 
fact that such a poster could have been 
issued does illustrate, I am afraid, the 
extraordinary ignorance which prevails 
on this subject. The only defence 
which could be put up in its favour was 
that people associated full production 
with smoking chimneys! How vividly 
that illustrates the great amount of 
educational work which still remains to 
be done. in the field of fuel efficiency. 

I think, however, we can claim that 
there has been most remarkable progress — 
in the past few years. As the President 
has told us the Newton Committee of 
1921 was rather caustic on the attitude 
of Governments to this problem. 
But even in 1945 I must remind you that 
Dr. Dobson, the Chairman of the 
Atmospheric Pollution Research Com- 
mittee, stated that, as a result of the 
first year’s work of the Fuel Efficiency 
Campaign alone, there was a reduction 
in pollution of 11 per cent. throughout 
the country, in comparison with the 
previous year. Since then, of course, 
the work has continued and every year 
out Fuel Engineers, and those who are 
good enough to help us in this work 
in a voluntary capacity, visit something 
like 20,000 industrial establishments a 
year, to advise on greater efficiency ; 
and I have no doubt that, despite the 
fact that, for various reasons, there has 
had to be a good deal of down-grading 
in so far as the fuel itself is concerned, 
the progress mentioned by Dr. Dobson 
has been continued. 

During the war, of course, and even 
now, we arte limited in our efforts to 
improve fuel efficiency and reduce the 
smoke nuisance by the difficulty in 
getting new boiler plant. Even in this 
case we cannot ignore or be free from 
the impact of our balance of payments 
problem and the tremendous arrears 
in capital equipment in this country 


which still have to be made up. And 
although as time goes on one hopes 
that capital expenditure of this kind 
will become easier we must, for the 
time being, rely rather on improve- 
ments in current firing practice. I 
should like to emphasize that the 
country now possesses in our Regional 
offices a force of trained stoker demon- 
strators, prepared to visit any combus- 
tion plant and help the operators by 
practical demonstrations to use their 
coal more efficiently and, therefore, 
produce less smoke. I was glad to see 
the reference in Mr. Cousin’s report to 
this part of the Ministry’s activities. I 
agree with him, however, that there 
are still many authorities who do not 
make sufficient use of our technical 
services. 

There is another long-term project 
referred to by Mr. Cousin: the educa- 
tional work of the Ministry in con- 
junction with Technical Colleges. For 
the first time courses for the average 
fireman have been arranged and, as a 
result, he can obtain a certificate of 
practical competency on a syllabus 
approved by the City and Guilds, 
London. I believe this development 
will be especially welcome to the 
National Smoke Abatement Society 
because it really represents an expansion, 
through the country, of the courses 
which you initiated at Glasgow and 
Manchester and other large towns 
before the war. 

These new courses in boiler house 
practice were started in the winter of 
1946. 600 students have attended 
lectures at 52 centres: and: 323 -wete 
successful in the examination. In the 
winter of 1947, 1171 students attended 
58 courses and 712 were successful. I 
am bound to say the figures still seem 
to me far too low, but I am glad to see 
they ate going up. I hope the Society 
and everybody here will do everything 
they can to encourage those concerned 
to attend these valuable courses. Before 
I leave the subject of industrial fuel 
efficiency, I must refer to a recent very 
dramatic example. At the moment 
in Berlin three members of the Mini- 
stry’s staff are engaged in tuning up the 
power stations in the British sector and 


it is believed that their work will help 
to produce savings of up to 150 tons of 
coal a day that would otherwise have 
to be flown in by air this winter 
requiring about 15 planes a day. 

Now let me turn to the domestic 
problem. This is undoubtedly more 
difficult—both technically, politically 
and psychologically. You have the 
fact that people like an open fire. ‘The 
time may come when we ate indifferent 
to it but it has not yet arrived. You 
have the fact too that the vast majority 
of our houses, being built some time 
ago, have old-fashioned grates fitted in 
them, which are not calculated to give 
the most efficient performance. Pro- 
gress, therefore, must inevitably be 
slower in this field but although we may 
be impatient sometimes it must be 
emphatically asserted that there has 
been a considerable advance. Let me 
take the case of the new houses. We 
wete faced immediately after the war 
with this position. We at the Ministry 
wanted the most modern appliances to 
be installed in these houses but the 
decision in such matters, of course, 
rests with the local authorities. We 
found that the local authorities were 
often inclined to say “‘ we cannot get 
the modern appliances” and, at the 
satne time, the manufacturers were 
inclined to say “we will not manu- 
facture modern appliances because there 
is no demand for them.” Well, by 
steady patient persuasive work we have 
now got to the stage where the manu- 
facturers have switched over sufficiently 
from the old to the new models, with a 
result that they are producing enough 
to supply new appliances for all the new 
houses now being built. This may not 
sound very impressive, but when you 
remember that in many cases, apart from 
the designing, there has had to be 
complete new tooling-up by manu- 
facturers, I don’t think the outcome is 
too bad. Some people, no doubt, 
think that we should have used com- 
pulsion. The local authorities should, 
they say, have been prohibited from 
putting in anything but modern 
appliances in these houses while the 
manufacturers should have been prohib- 
ited altogether from producing the older 


types. Apart from the fact that when 
the housing programme started, this was 
not possible because production of the 
improved types was not sufficient to 
meet requirements, for my part, I 
would much prefer to proceed, as far 
as possible, by the method of persuasion 
rather than compulsion. After all, 
people have very individual views on 
fires and boilers, and I do not think 
that it would be conducive to the 
success of our educational campaign if 
we were to force the issue at this stage. 
At the same time, I cannot for one 
moment pretend that I am really 
satisfied. A sample survey which we 
carried out, covering about 120 
thousand houses built since the war, 
shows that only 1 in 3 have been fitted 
with this new equipment. I have 
already explained the difficulties in 
obtaining the new equipment suffi- 
ciently quickly but, even allowing for 
this, that progress is not enough. Ido, 
therefore, urge those of you who are 
connected with local authorities, either 
as councillors or officials, to do every- 
thing you can to ensure that in the 
houses you build the most modern 
appliances are installed. I may say that 
some of the local authorities whose 
Medical Officers of Health have been 
pressing us for increased efforts, are the 
very ones who have been most back- 
ward in this matter! To me at least it 
seems quite incomprehensible that there 
should be any hesitation on the part of 
local authorities to incur an additional 
expense of, say, £10 on a house that 
costs perhaps £1,500, which is going 
to have a life of, say, 50 years, when as 
a result you could obtain, perhaps, 
twice as much comfort or use half as 
much fuel. The small additional cost 
is going to be saved over and over again 
and, of course, from your particular 
angle, there will be at any rate /ess 
smoke nuisance than would have 
otherwise been the case. 

You will expect me to say something 
about the prospects of obtaining smoke- 
less fuel because it is evident that the 
domestic smoke problem would be 
solved if it was feasible, and was the 
custom for nothing but smokeless fuel 
to be burnt in people’s homes. 
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The supply of coke, of course, is 
related to the production of gas. Just 
at the moment coke supplies ate easier, 
partly because of increased gas pro- 
duction and partly because in order to 
save gas-oil the undertakings have had 
to cut down their production of 
carburetted water gas and increase the 
throughput of ordinary coal gas. I 
must point out, however, that we are 
now pretty well up against the limit of 
plant capacity for making coal gas and 
to meet the peak demand this winter 
there will probably have to be additional 
production of carburetted water gas 
which, of course, means using more 
coke in the gas works. However, 
looking further ahead, the supply of 
coke will no doubt continue to increase 
broadly in proportion to the increase in 
gas consumption, that is, by about 
five per cent. per annum. 

The Simon Report, of course, laid 
great emphasis on anthracite produc- 
tion. I am afraid the immediate 
position is not encouraging. On the 
contrary the value of anthracite as an 
expott is so great that we are having to 
ask consumers, particularly those using 
certain grades, to substitute coke for 
anthracite wherever they can. More- 
over, of all the problems facing the 
National Coal Board that of the pro- 
duction of anthracite is, perhaps, the 
most difficult. It is being mined at 
ptesent at a heavy loss; the experts, I 
believe, take the view that only the 
complete re-equipment of the coal- 
fields, involving heavy capital expendi- 
ture, can lead to the increased pro- 
duction and reduced costs which we 
all desire. The » Coal: Board are 
examining very carefully, as they must 
do, this whole question of long-term 
development, but as yet no definite 
decision has been reached. 

One must, therefore, conclude that 
for the time being, we must expect 
bituminous coal to continue to be 
burnt in people’s homes. 

You may say, of course, “‘ why not 
make them usé gas and electricity ?” 
Well, in the first place, I happen to be 
a strong believer in leaving consumers 
freedom of choice. It may well be 
that because gas and electticity is more 


labour saving than solid fuel, there will 
be a continued tendency for replace- 
ments of this kind to goon. But there 
is a further difficulty and that is that in 
the case of electricity, and to almost the 
same extent in gas, shortage of plant is 
a great handicap. I cannot possibly 
encourage the use of more and more 
domestic electricity when we have not 
got the power stations to generate it 
and when additional burdens can only 
increase the need for loadspreading and 
the danger of serious interference in 
industrial production through load 
shedding. 

I do not wish, of course, to deny that, 
from the point of view of efficiency and 
of smokeless combustion, the open fire is 
a most unsatisfactory proposition. We 
ate now in co-operation with a number 
of leading local authorities testing the 
balance between increased efficiency and 
convenience which other systems can 
provide as against the traditional 
feeling in favour of the open fire. They 
ate now building in eight centres, 
houses demonstrating four different 
systems of house heating, including 
one using bituminous coal. It will be 
extremely valuable to find out what the 
tenants think about these systems, 
while at the same time the Building 
Research Station is carrying out scienti- 
fic experiments to measure the thermal 
efficiency of the appliances. 

Finally, there is another possible 
solution in district heating. The 
mission to the United States last year, 
whose report will very shortly be 
published, found that by far the 
majority of local housing authorities 
over there rely on some form of 
district heating on their estates. Of 
course, again tradition comes in. 
Central heating is accepted in the 
United States far more than it is here. 
It is worth noting that this preference 
is not the result of climatic differences, 
since some of the places where district 
heating is the rule have weather almost: 
identical with ours. J am glad myself 
that a number of local authorities are 
now starting experiments in’ district 
heating over here on their new estates. 
We shall look forward with interest to 
the results which they report. 


' 11 


The other day Sir Ernest Smith, so 
I read in the papers, called for a com- 
ptehensive national fuel policy and said 
that under such a policy all available 
fuels could be considered and guidance 
or direction could be given. He went 
on, somewhat to my surprise, to say 
“this matter was raised by the Institute 
of Fuel officially some time ago and the 
answer was that the Ministry of Fuel 
and Power had at its inception adopted 
the principle of devising a national fuel 
policy—we are still waiting for it.” 

I say somewhat to my _ surprise 
because I thought that I had dealt 
fairly fully with this subject in the 
speech I made on the Second Reading 
Debate on the Gas Bill, and I happen to 
know that Sir Ernest Smith was sitting 
in the Gallery. I can only assume, 
with regret, that he was so bored with 
the earlier part of my speech that he 
fell fast asleep before the end! I do 
not wish to recapitulate now what I 
said on that occasion but I would just 
say this: if by a national fuel policy 
Sir Ernest means that we at the 
Ministry ought to tell people exactly 
what fuels they are to use, then I am 
afraid he is going to be disappointed 
for it would be contrary to the principle 
that consumers must have freedom of 
choice. Some people like electricity 
for cooking, some people like gas, 
some people like gas fires, other people 
like an open fire, some people like 
central heating, other people detest it. 
We must -really allow individual 
preferences to have some weight in 
this matter. Nor must we make the 
mistake of assuming that fuel efficiency 
in the technical sense is everything. It 
is not. Costs must also be taken into 
account. What we aim at securing is 
the highest degree of fuel efficiency 
commensurate with the capital costs 
involved. Comparative costs are, after 
all, a pretty sound criterion and I think 
we should do well to allow them to 
exert their influence. 

Of course, the whole position at the 
moment is still affected by shortages of 
one kind or another. Coal and oil are 
both scarce and their distribution has 
to be controlled. Special action has to 
be taken to reduce the peak load on the 


power stations. Lack of steel certainly 
holds up development in the gas 
industry too. The result is that we 
have to give a good deal of guidance 
and even direction which in all amounts, 
if you like, to a short period fuel policy 
—though I do not think this was what 
Sir Ernest had in mind. 


What is wanted in the long run is not 
metely that consumers should be free 
to choose but that they should have a 
chance of choosing wisely. In other 
words we must see to it that full, 
accurate, and unbiased information is 
available. We must also see that the 
prices which influence their choice 
reflect accurately the real cost of pro- 
ducing, distributing and installing both 
the appliances and the fuel. 


And this brings me back to smoke 
abatement. For hete we have a case 
where, alas, there is far too much 
darkness of mind, where ignorance 
must be dispelled in the interests of 
consumers themselves, where too, as 
I have argued, heavy social costs arise 
which are not and perhaps never can be 
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reflected in individual prices. And this 
means that as I intended to convey in 
the speech to which I have:referred, it 
must inevitably be a part of our fuel 
policy to tackle this problem of smoke 
pollution. Having said that, let us not 
jump to the conclusion that we should 
impose a lot more rules on people from 
the centre or go in for too: much 
regimentation. The reports presented 
to this Conference show that already 
much progress is being made, both by 
way of education and through local 
government. It may be that more 
positive steps still should soon be 
adopted and I shall be happy to discuss 
them with your representatives. But 
whatever the outcome may be I am sure 
that we must continue to rely on the 
efforts of your Society and its members 
who have already done so much to 
assist the cause of fuel efficiency and 
whose success not only leads to a 
saving of our valuable coal but helps 
to remove from the atmosphere the 
poisonous mass of soot and dirt which 
has for so long disfigured our towns 
and blocked the sunlight from us. 


INTERIM REPORT 


On 


National Survey of the Sources 


and Incidence of Atmospheric Pollution 
By A. J. COUSIN, M.Inst.F. 


1. General 

At the Annual Conference of the 
National Smoke Abatement Society 
in October, 1947, at which 450 rep- 
resentatives of local authorities were 
present, the following resolution was 
passed : 

“That the Executive Council be 
requested to take the necessary steps 
to undertake a nation-wide survey 
of the sources and incidence of atmo- 
spheric pollution, and that local 
authorities be urged to co-operate 
with this object in view.” 

1.1. The Executive Council decided 
to proceed by addressing to every local 
authority a questionnaire in two parts, 
general and detailed, on two forms, 
green and yellow respectively, with 
which many wil] be familiar. 

1.2. It was with some diffidence that 
the Executive Council adopted this 
course in that it laid an additional 
burden upon overworked staffs pre- 
occupied with their statutory duties. 
Moreover, the Society, being a volun- 
tary body, had no authority to call for 
a return of this character, and the value 
of the Survey would depend entirely 
on the extent to which Local Authori- 
ties and their officers would be prepared 
to co-operate. A further difficulty 
would be likely to arise from the 
impossibility of establishing any com- 
mon standard of assessment of atmo- 
spheric pollution, unless its measure- 
ment were undertaken by scientific 
methods. 

2. The questionnaire was addressed 
to the following bodies in England and 


Wales and in Scotland, and replies 
were teceived from the number indi- 
cated in the second column. 


Sent Replies 


England and Wales to Received 
London County 
Council, City of Lon- 
don and Metropoli- 
tan Boroughs ___...... 30 22 
County Boroughs _..... 83 66 
Municipal Boroughs 309 169 
Urban Districts _ ..... 572... 261 
Rural Districts _...... 475 170 
1,469 688 
Scotland 
County Councils __..... 34 12 
Royal, Parliamentary 
and Police Boroughs 195 61 
229 a2 
2.1. Of the 198 local authorities 


represented at the Edinburgh Con- 
ference, who supported the resolution, 
149 have sent in returns. 


3. Immunity from Atmospheric 
Pollution 
Of the authorities that have made 
returns, some 140 in England and 
Wales and 15 in Scotland have reported 


they suffer from no atmospheric 
pollution. 
3.1. Such a conclusion arrived at by 


such a large number of local authorities 
gives cause for thought, particularly in 
the light of evidence that has been 
adduced hitherto. 

3.2. At the Conference in Edinburgh 
last year it will be remembered, Lord. 
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Sempill referred to an incident when 
his plane was parked in the open in 
Cornwall throughout the night, during 
which a slight rain fell. In the 
morning the plane was covered with a 
coating of soot, carried by the wind 
from the Midlands. 

3.3. Mr. Entwistle of the staff of the 
Meteorological Office of the Air 
Ministry reported the difficulties attribu- 
ted to smoke experienced by pilots 
flying over Great Britain or from 
Britain to the continent. Banks of 
smoke are frequently found at great 
distances from the area in which they 
wete produced. 

3.4 The late Sir Frank Baines reported 
on many occasions on the damage by 
the corrosive action of atmospheric 
acid to stonework of historic Abbeys in 
Yorkshire and in the Wye Valley far 
removed from any source of smoke. 


3.5. In the survey under discussion, 
one island off the West Coast of Scotland 
reported that, with the wind in a certain 
direction, it suffered from heavy 
deposits of soot from a distant in- 
dustrial area. 

3.6. In view of the extensive evidence 
of the widespread dispersion of smoke 
and acid in the atmosphere over Great 
Britain, and the universality of domestic 
smoke, these professions of complete 
immunity may give rise to some 
pardonable scepticism. 


4. Standard of Assessment 


The absence of a common standard 
of assessment of atmospheric pollution 
offers a major difficulty. Where a local 
authority is sufficiently interested to 
tackle the problem scientifically and 
install solid and sulphur dioxide gauges, 
the’ way. is clear; ‘but where the 
authority relies on the unaided impres- 
sions of its officers, very wide differences 
in outlook are apparent. 

4.1. Itis well-established that domestic 
chimneys are responsible for at least 
half of the general atmospheric pollu- 
tion in Great Britain. However, unless 
an individual is made smoke conscious 
by seeing smoke issuing from chimneys 
resembling those with which the 
Central Office of Information covered 


our hoardings, he seems to be un- 
conscious of the equal or greater amount 
of smoke issuing from the ‘thousands 
of house chimneys in his area. This 
attitude of mind is illustrated by the 
tone of several of the replies in respect 
of areas alleged to be immune, which 
ate quoted below : 

Population 
Rural Districts 


“We have no large industrial 


plants to pollute air”... 12,000 
“No smoke-producing indus- 

PRES ee son ee a 7,400 
*“No_ industrial premises of 

Aiy Size: or ne SOL 17,000 
Urban Districts 
** Small coastal resort with no 

PENSTEICS 7 feck gna er eer 12,000 
“There ate no. industrial 

premises in the area) og. 3,000 
Boroughs 
**Non-industrial area”’ __...... 24,000 


“Very few industrial plants 
within the beroush’* .-2<. 64,000 
“Negligible owing to there 
being no factories” __...... 


26,000 


This last town lies in a deep depression 
in which, in calm weather, a heavy 
pall of domestic smoke can be seen. 
4.2. One country borough reported 
that it suffered from no atmospheric 
pollution and no useful purpose would 
be served by filling up the forms. 
Ironically enough, a photograph of 
this particular town was published some 
time ago to show a heavy pall of smoke 
hanging over the town. On a second 
approach however, the authority sent 
in a very comprehensive return. 

4.3. Equally surprisingly, a metro- 
politan borough reported: ‘‘ This is 
largely a residential area, and as such 
has no teal problem of atmospheric 
pollution. . has experienced no 
trouble from such pollution drifting 
from other areas.” 

The mean deposition in the area is 
somewhat higher than that at any of 
the deposit gauge stations in Newcastle- 
on-Tyne. 

4.4. An Urban District some twenty 
miles from London reported: “.. . is 
predominantly residential and fortu- 
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nately it has no atmospheric pollution 
in any way.” 

The above quotation from reports 

from areas alleging complete 
freedom from atmospheric pollution 
ate illuminating. Reports from areas 
heavily industrialized tarely fail to 
mention the presence of domestic 
smoke, whereas even densely populated 
areas frequently fail to mention smoke 
from domestic chimneys, but confine 
their remarks to public buildings, 
laundries and so forth. 
4.5. There are, however, noteworthy 
exceptions as several mainly residential 
areas have reported that they suffer 
from domestic smoke only. 


5. Nature of Replies by Local 


Authorities 


Another outstanding difference is 
the manner in which forms have been 
filled up. Those from some local 
authorities have been completed with 
meticulous care, others have been dis- 
missed very summarily, and in a few 
cases officers omitted to fill in the name 
of their local authorities. 


5.1. One local authority submitted a 
summary of deposits in different parts 
of the town during working days and 
holidays in summer and winter, from 
which it was possible to deduce that 
over 50 per cent. of the smoke was due 
to that emitted from house chimneys. 
Comparative sulphur dioxide records 
indicate that over a half was produced 
by domestic grates, and that this was 
much heavier in parts of the town where 
old houses were still fitted with old- 
fashioned grates. UJtra-violet ray 
meters showed that the town got 
approximately one-third of the light 
that reached the immediate rural areas. 


5.2. Another local authority provided 
a large scale map showing lines of 
equal solid deposition. This showed 
the heaviest deposition in the 
neighbourhood of heavy industry and 
in the old part of the town where houses 


were still heated by old-fashioned 
grates. 
5.3. Another authority made the 


survey the occasion of a visit to all the 
steam-raising plants in their area and 
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in this they have had the willing co- 
operation of the firms concerned. 
They have given a very comprehensive 
return showing the cause of heavy 
smoke production. In one instance 
opencast slack was being fed to an 
underfeed stoker, which promptly 
became choked. A _ low-pressure 
Lancashire boiler was being fired with 
rubber waste which could not otherwise 
be disposed of, while a locomotive 
type boiler fired with wood waste was 
the cause of heavy pollution. 


5.4. It is gratifying to note that a 
number of local authorities are estab- 
lishing air pollution stations with 
deposit gauges and sulphur recorders, 
in their areas. 

One Authority has drawn up a special 
clause for inclusion in leases in con- 
nection with land under their control 
and used for industrial development, 
and laid down that all houses under 
their control shall be fitted with grates 
for smokeless fuel. 


5.5. For these comprehensive reports 
and for many others prepared with 
great care and contributing much useful 
information, and for many supplemen- 
tary reports that have been submitted, 
the Society offers its sincerest thanks 
to the local authorities responsible, and 
hopes that local authorities, whether 
they have contributed or not, and 
whether or not they are members of 
the Society, will be able to utilize the 
results of the survey in overcoming the 
atmospheric pollution in their own 
areas. 


5.6. Having outlined the difficulties 
and drawbacks involved in the com- 
pletion of the survey, the reservations 
that will have to be applied in inter- 
preting the result will be apparent. 


6. Smoke attributable to low-grade 
fuel 


Where smoke is reported, its pro- 
duction is frequently attributed to 
inferior fuel. This applies to some 
50 per cent. of the returns, and it occurs 
with such regularity that it requires 
cateful consideration. 


6.1. Some inspectors simply record 
the fact that the smoke produced is 


stated to be due to inferior fuel, and 
were it generally true, the only con- 
clusion that could be arrived at would 
be that all coal deliveries had been 
degraded. 


6.2. When one remembers how easy 
it is, even with the best of fuel such as 
a dry Welsh steam coal, to produce 
large volumes of smoke by taking the 
appropriate measures, one is inclined 
to enquire whether the production of 
smoke in many instances is not due to 
causes other than poor quality of fuel. 
Some authorities record that plant has 
been converted to oil-firing but in some 
instances it is noted significantly that 
the conversion has not been accom- 
panied by any reduction in the smoke 
emitted. 


6.3. A number of inspectors ate of 
the opinion that inferior fuel is not the 
sole cause of smoke and add that the 
boiler plant in question is obsolete and 
overloaded. In other instances, neces- 
sary renewal parts are stated to be un- 
procurable, while in others the in- 
spectors have added that the substitu- 
tion of hand for mechanical firing can 
be blamed. Frequently the inspector 
has come to the conclusion that the 
cause of smoke is bad firing, and in one 
instance it is stated that a visit of the 
Regional Engineer of the Ministry of 
Fuel and Power was instrumental in 
abolishing the smoke entirely. 


6.4. In some instances the production 
of smoke is attributed to the inability 
to obtain the kind of fuel for which a 
mechanically fired plant was designed. 
One authority attributed most of the 
industrial smoke to pitch-fired boilers. 
6.5. In another instance the inspector 
is of the opinion that variation in 
quality of fuel fed to mechanically fired 
plant was responsible for smoke pro- 
duction. 

6.6. A steam-raising plant can be 
built and adjusted to consume smoke- 
lessly any kind of coal. In this con- 
nection, members of the Executive 
Council will recall the visit on April 
27th to the laundry of the London 
Co-operative Society at Romford, 
Fssex, where they saw a poor grade of 
heavily oxidized opencast coal of about 
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9,000 B.Th.U. per lb., being burned 
smokelessly in an economic boiler 
fitted with a coking stoker. - If, how- 
ever, a fairly constant quality of fuel— 
good or bad—cannot be relied on, it is 
difficult to see how waste of fuel and 
the formation of smoke is to be avoided, 
even with the best of mechanically 
fired plant. 


6.7. One Sanitary Inspector very 
pertinently remarks that loss of stan- 
dards due to war-time encouragement 
in the emission of smoke and now in> 
many cases poorer fuel], is becoming a 
permanent excuse from both the 
management’s and from the stoker’s 
point of view. 

The Chief Sanitary Inspector of one 
industrial area records that from his 
experience it is essential to employ a 
higher standard of fireman, encouraged 
by a higher scale of pay to study the 
technique of his work. 

The Chief Sanitary Inspector of 
another authority has publicly 
announced that in his area records of 
fuel supplied to many plants in his 
area have been kept since before the 
wat, and it is found in the majority of 
instances that grades in use to-day com- 
pare very favourably with those supplied 
in 1938. 

A large Metropolitan Borough te- 
cords a considered opinion that there is 
a tendency amongst combustion opeta- 
tors to lay all the blame on the fuel, 
whereas insufficient attention is being 
paid to the principles of complete and 
efficient combustion. 

One authority records that although 
fuel is inferior, better supervision of 
firing has improved local conditions 
and that one firm attributes a saving of 
several hundreds of tons of coal to this 
cause. 

One is led to the conclusion that the 
plea of inferior fuel is rather overdone 
and is likely to be used as an excuse for 
inefficiency for some time to come. 


6.8. The value of stokers’ training 
courses is frequently acknowledged. 
One authority says that the lack of 
training facilities for stokers had had 
adverse effect since the early days of 
the war while a neighbouring authority 


says that a well-attended course for 
firemen is held at their technical college. 


6.9. Some authorities complain of 
the difficulty of obtaining domestic 
appliances for burning smokeless fuel, 
while others refer to the difficulty in 
obtaining the smokeless fuel itself, and 
also of its high price. One Sanitary 
Inspector makes the rather surprising 
statement that domestic smoke is due 
mainly to prefabricated bungalows, 
which one understood were fitted with 
the most up-to-date smokeless fuel- 
burning appliances ! 


7. Service of the Ministry of Fuel 
and Power 


The assistance that has been given 
by the engineers and stoker instructors 
of the Ministry ot Fuel and Power is 
frequently fully acknowledged but the 
general tenor of reports made by many 
local authorities, leads to the conclusion 
that they might make fuller use of the 
technical services provided by the 
Ministry. The services of these officers 
is available free of charge to give advice 
at any time and the Ministry is ready 
on all occasions to offer its co-operation 
in advising on the control of plant, and 
in the training of firemen. 


7.1, The Ministry, in conjunction with 
the City and Guilds of London, has 
arranged a series of courses at Technical 
Colleges throughout the country in the 
following subjects : 


(a) Boiler House Practice, Prelimi- 
nary, Intermediate and Ad- 
vanced grades. 

(b) Steam Utilization. 

(¢) Fuel Technology. 

(7) Operation and Maintenance of 
Fuel Using Plant (Primarily 
for Works Engineers). 

(¢) Operation and Maintenance of 
Mechanical Stokers. 


The support of local authorities for 
these courses is invited. A list of some 
of these courses for the 1948-49 session 
is given in the August number of 
“Fuel Efficiency News,” published by 
the Ministry, and full particulars can 
be obtained from the Secretary of the 
Local Fuel Efficiency Committee at the 
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nearest Regional Office of the Ministry 
of Fuel and Power. Where there are 
sufficient applicants for a _ particular 
course of instruction, the Ministry is 
prepared to arrange for the requirements 
to be met. 

7.2. Training schemes, however, will 
be of little avail without the support of 
employers who should be encouraged 
to appreciate that a properly trained 
fireman, capable of meeting the require- 
ments of the works with a minimum 
fuel-consumption, and with no fuel 
sent up the chimney in the form of 
smoke and unconsumed gases, is a 
more valuable asset than a man capable 
only of shovelling coal on to a fire. 

7.3. <A fireman on passing his test 
might be given a certificate of a colour 
appropriate to the grade, signed by 
the Ministry and the City and Guilds 
of London, to fit into a small frame to 
hang in the boiler house. The certifi- 
cate should entitle the fireman to a 
graded bonus that might be co-related 
to a bonus scheme such as that outlined 
in the Spring number of “ Smokeless 


-Air ”’ for 1948. 


8. Sources of Pollution 

The sources of pollution recorded 

ate many and varied. 
8.1. Collieries. In colliery districts 
complaints arise in respect of steam- 
raising plant, burning spoil banks, and 
domestic smoke from the consumption 
of miners’ coal. The first mentioned is 
probably occasioned by the use of low- 
grade unsaleable fuel, but it might be 
possible to modify the boilers so that 
the consumption of low-grade fuel 
would not necessarily be accompanied 
by volumes of smoke. Burning spoil 
banks are an old problem on which 
much remains yet to be done. 

The smoke caused by the burning of 
the liberal issue of miners’ coal is the 
source of a large number of complaints 
by local authorities, some of whom 
point out that the coal is wasted in old- 
fashioned grates kept burning day and 
night. It is probable that much 
greater service to the housewife in the 
way of space-heating, cooking, and 
hot water could be obtained by the 
consumption of a half or less of the 


present issue of coal, were it consumed 
in an efficient type of stove or grate, 
and the formation of smoke would be 
thereby largely avoided. 


8.2. Railways. Railways are frequently 
recotded as the source of atmospheric 
pollution—either from the engine sheds 
or round houses when firing-up or from 
shunting in marshalling yards. No 
ready remedy seems to be at hand in 
respect to the former, while trains 
continue to be drawn by steam loco- 
motives, but some amelioration might 
be obtained in respect of the latter from 
the increasing use of Diesel shunting 
locomotives. 


8.3. Shipping. Local authorities of 
Port areas complain frequently of the 
smoke from shipping, sometimes 
occasioned by deep-sea ships and at 
other times by river and harbour tugs. 
It looks as though much greater use 
might be made of the furnace door for 
providing a controlled supply of 
secondary air, devised during the war 
by the Fuel Research Station. One 
authority has recorded that during 1947 


visits were made on account of smoke, 


to seven vessels, all oil burners. A 
slight adjustment of oil feed and burner 
valves was all that was required to 
avoid the nuisance. 


8.4. Power. Stations. Complaints are 
recotded frequently—in some 80 in- 
stances—of sulphur and grit from power 
stations. With the establishment of a 
growing number of large modern 
power stations, the problem of emission 
of oxides of sulphur and grit will be of 
increasing magnitude and difficulty, 
the solution of which, whatever form 
it takes, is likely to add to the cost of 
electricity. Since, however, electricity 
has become almost the universal source 
of power and the source of much 
smokeless heat in the modern world, 
increased cost may have to be faced. 


8.5. Metallurgical Processes. Blast fur- 
naces, cupolas, and other metallurgical 
processes appear frequently as respon- 
sible for much atmospheric pollution. 


8.6. Coke Ovens and Gas Works. Coke 
ovens and gas works are frequently the 
cause of complaint, generally in respect 
of dispersion of grit. In the case of 
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gas wotks, it arises usually from 
horizontal retort houses and the blast 
from water gas plant in respect of 
which there seems to be no remedy. 
There are, however, several complaints 
of steam-raising plant at gas works. 

One local authority reports that the 
chief discomfort arises from the grit 
from a battery of coke ovens. ‘The 
authority has been pressed to erect a 
number of aluminium bungalows in 
close proximity to the coke ovens and 
it is impossible for windows ever to be - 
opened on account of heavy deposit of 
grit. An extension of the battery is in 
progress when the nuisance will prob- 
ably be worse. 


8.7 Laundries. In more than 150 
instances, the laundry is the cause of 
much atmospheric pollution. In fact 
a large section of the industry seems to 
be engaged at a considerable cost to 
themselves in dispersing soot that they 
ate prepared, at a price, to remove from 
our fabrics. 

One county borough reports that 
it has five laundries all of which are 
responsible for heavy smoke, while 
another seaside town recotds three 
laundries all emitting heavy smoke. 


One local authority, in reply to the 
question on the form relating to Part I 
of the Survey as to whether conditions 
were better or worse than in 1939, 
replied that they were much better, and 
gave as a reason the fact that the local 
laundry had been burnt down. Many 
authorities reported their only source of 
smoke as domestic chimneys and the 
laundry. Sanitary Inspectors frequently 
report that the steam-raising plant is 
old and overloaded, and that replace- 
ment parts are not obtainable. While 
not suggesting that the drastic remedy 
above referred to should be applied 
universally, it may be that something 
might be done to enable laundries to 
raise steam without defiling the atmo- 
sphere. The one at Romford already 
referred to is an outstanding example. 


8.8. Clay Industries. Brickworks, 
tileries and potteries appear with 
regularity as defilers of the atmosphere. 
Some of the more highly developed 
petteries and tileries, it is well known, 


are in course of turning over to smoke- 
less tunnel ovens, but it is a question 
whether something could not be done 
to improve the performance of the 
local brick and sanitary pottery works. 


8.9. In addition to the sources of 
pollution mentioned above, there fre- 
quently occur as offenders breweries, 
textile and paper mills in respect of 
their steam-raising plant, chemical 
works from fumes and also steam- 
raising, and dyeworks where large 
volumes of low-pressure steam are 
required at intervals. There are many 
complaints of obsolete, worn out and 
overloaded plant and it is recorded in 
several instances that new plant or 
teplacements are on order but cannot 
be obtained. In one case it is recorded 
that a plant designed to burn coke has 
had to burn raw coal owing to coke 
being unobtainable. Dust from cement 
works is a frequent source of complaint. 
In one district a committee of represen- 
tatives of local authorities has the matter 
under consideration. One authority 
records the collection of dust from a 
quarry in ducts but of the fina] disposal 
of the dust by blowing it into the air, 
when it is distributed over dwelling 
houses. Government establishments 
such as Royal Ordnance Facteries are 
frequently mentioned as _ responsible 
for atmospheric pollution. A town 
in Scotland reports that the purifiers 
at its gas works are inadequate to deal 
with the increased output. 


9. There are also frequent complaints 
about public institutions such as baths, 
hospitals, etc., which would seem to be 
within the control of local authorities 
themselves. Again another municipal 
plant that seems responsible for much 
smoke is the refuse destructor. It is 
said in some instances to be due to 
attempts to burn wet refuse, which of 
course is likely to give trouble. 


9.1. On top of this ts the all-pervading 
domestic smoke and the steam-raising 
plant associated with small local in- 
dustries. Very often the latter are 
fired with wood or other refuse, which 
makes a readily available source of 
heat and which is capable of being 
burned smokelessly in proper piant, 
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but when fed irregularly on to the fire 
in small locomotive type or vertical 
boiler, is likely to be the source of great 
annoyance to the neighbourhood. 


9.2. One or two authorities exhibit 
some anxiety as to the effect of the 
establishment of the projected satellite 
towns in their areas. 


10. Outlook of Local Authorities 


The Survey has disclosed the great 
difference in outlook that exists on the 
problem of the pollution of the atmo- 
sphere. In some quarters mankind 
seems to have become so accustomed 
to living in a smoke-laden atmosphere 
as to be unconscious of his environment. 


10.1. In their response to the Society’s 
questionnaire, local authorities display 
very different outlooks. There are 
those intensely conscious of the prob- 
lem, anxious to take systematic measures 
to ascertain the intensity of pollution 
and ready to take all measures within 
their powers to improve the conditions 
of their area. They frequently give 
evidence of a sense of frustration in 
the lack of interest of owners of fuel- 
burning plant, and of the employees 
Operating it, and in the lack of support 
from higher authority. They have 
generally gone out of their way to give 
the Society all available information, 
and for the helpful attitude they have 
adopted the Society expresses its 
gratitude. 


10.2 Other authorities have shown 
a limited interest, sufficient to cause 
them to become associated with the 
movement to obtain a cleaner atmo- 
sphere and to obtain such information 
on the subject as may become available. 
The Society is grateful for their support 
and their help, and ventures to express 
the hope that their interest will increase 
and that they will yet take a more active 
patt in the campaign. Quite a large 
proportion of those addressed disclose 
a complete lack of interest: some have 
indicated their lack of interest, while 
others have ignored altogether the 
Society’s questionnaire. It is hoped 
that their interest in this important 
problem will be awakened and that they 
will ultimately take their places in the 


campaign for the prevention of smoke, 
which not only defiles our land, but is 
the visible indication of the wasteful 
use of out vanishing supplies of fuel. 


10.3. Many local authorities record 
drift of pollution from other areas, and 
in highly developed areas such as 
Lancashire, Yorkshire and London, 
this is inevitable. This factor gives 
some force to the suggestion that has 
beci put forward that joint local com- 
mittees should be established in all areas. 


10.4. It is worthy of note that although 
atmospheric pollution is the responsi- 
bility of the Local Authority’s Medical 
Officer of Health and the Sanitary 
Inspector, the returns in many instances 
bore only the name of the Town Clerk 
or Clerk to the Council. This applies 
to about one-third of the returns 
reporting no atmospheric pollution. 


11. 


The preceding summary, subject to 
such reservations as may have to be made 
on account of the incompleteness of 
the return and for the reasons already 
mentioned, gives a brief outline of the 
commonest causes of atmospheric pol- 
lution. It accounts for some fraction 
of the millions of tons of smoke, soot 
and associated unconsumed gases that 
we continue to put into the atmosphere 
each year, and as a result are compelled 
to spend considerable sums in cleaning 
and tepairing stonework, replacing 
corroded metal work, renewing paint, 
washing fabrics and so on. 


11.1. Has the Survey been worth 
while? This question can be answered 
very definitely in the affirmative. It 
has shown first of all that the principal 
sources of pollution fall into separate 
categories : 

There are those associated with 
industries such as coal-carbonization, 
metallurgical processes, power stations, 
etc., where the smoke, sulphur and 
grit problem is not capable of a ready 
complete solution and where research 
and experiment on a considerable scale 
is still necessary. 

In these and in other instances, partial 
solutions would seem to be available. 
There seems to be no reason why steam- 
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raising plant at colleries should not be 
operated in a manner to give less offence 
although a good deal of work appears 
to be necessary on spoil banks. The 
gradual substitution of Diesel shunting 
locomotives should improve the con- 
ditions in marshalling yards, but while 
the steam locomotive is the chief source 
of railway traction, engine sheds are 
likely to be the source of atmospheric 
pollution. The increasing use of water- 
tube boilers in new ships and improved 
control of combustion should contri- 
bute to some improvement in conditions 
of which local authorities in port areas 
complain, while in other instances a 
remedy is to hand, in the furnace door 
produced during the war by the Fuel 
Research Station, the use of which 
should be encouraged. 


On the other hand, many other 
sources of pollution should be capable 
of being remedied by means already to 
hand. The steam-raising plant of 
textile mills, breweries, laundries, and 
other industries should be capable of 
mote efficient operation to the financial 
advantage of their owners, by some 
improvement in the technique of firing, 
and by some modification of plant as 
and when circumstances permit. There 
is a general consensus of opinion among 
officers of local authorities that stoking 
leaves much to be desired. A remedy 
might be found in the adoption of a 
scheme recommended by some of them, 
in which firemen, or at least the younger 
of them, should be examined and on 
certification promoted to a higher scale 
of pay. Some of the courses already 
available for training firemen have been 
referred to briefly in paragraph 7 of this 
report. 


12. With regard to domestic smoke 
that forms such a high percentage of 
the general atmospheric pollution, it is 
anticipated that by the time this report 
is presented the production of stoves 
and open grates for burning smokeless 
fuel will meet the requirements for all 
new houses. There would then be no 
reason why housing authorities should 
not install such appliances in all new 
housing schemes. Could we hope that 
the Ministry of Health and the Depart- 


ment of Health for Scotland would 
consider the advisibility of instructing 
local authorities to insist on the installa- 
tion of stoves or grates for smokeless 
fuel in all new houses whether publicly 
or privately built. Even where smoke- 
less fuel is not immediately available, 
these grates will burn bituminous coal 
more efficiently, and consequently pro- 
duce less smoke that the older types 
of grates, until such time as smokeless 
fuels are available in sufficient quantities, 
and it is to be hoped, at lower prices 
than at present. 

12.1. As the production of smokeless 
appliances increases, it should be 
possible to evolve a policy to encourage 
the replacement of grates of older types 
by those for burning smokeless fuel, or 
in blocks of flats and tenements by 
efficient central heating systems. 


13. The Society’s efforts to carry out 
this national survey of atmospheric 
pollution, the results of which have 


been outlined above, have made it 
clear that an authoritative survey will 
be possible only if undertaken under 
Government authority by the Depart- 
ments directly concerned, with system- 
atic observations and measurements. 
Such a survey is a matter of some 
magnitude, and before that can be 
launched there is much that has been 
disclosed by the Survey that can be 
undertaken to prevent a very consider- 
able part of the pollution of the atmo- 
sphere of the country. 


14. This very brief interim report is 
based mainly on the report in general 
terms given on Part I of the survey, 
reinforced by reference to the detail on 
Part I]. The analysis of Part II will be 
a matter of some magnitude on what- 
ever basis it is undertaken. This will 
be carried out in due course: but 
meanwhile many members of _ the 
Conference may have views as to how 
the analysis should proceed. 


PROGRESS REPORTS 


Introductory Review 
By ARNOLD MARSH, General Secretary 


HE reports we are to discuss this 

afternoon constitute a new feature 

Gt -these- conferences. If the 
session is successful, which I think it 
will be because of the encouraging 
nature and wide range of information 
contained in the reports, then I hope 
it will be decided to have similar 
sessions at all future conferences. The 
repotts are, of course, only a selection 
of the many that could have been 
invited, and it may well be that other 
topics should have been included. 
Another time the pattern may be quite 
different. 

We have called them, with no great 
originality, simply “‘ Progress Reports,” 
but it will be noted that none of them 
actually record the ultimate progress 
that is the only real measure of the 
success of this work of ours—none of 
them, that is, record any observable 


improvement in the state of the ‘atmo- 
sphere. They are all records, in one 
form or another, of preparatory steps 
taken either to prevent a worsening of 
conditions or to improve conditions in 
the future. 

This in no way detracts from their 
value, for such work is the essential 
foundation of the positive progress we 
seek. Nevertheless, I must confess to 
a burning ambition to be able to 
comment on the kind of report we have 
recently been receiving from Pittsburgh 
and other cities in North America. At 
bottom, no doubt, this is simply a 
feeling of envy, and for a moment I 


' should like to try to infect you all with 
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the germs of that most useful stimulus. 

Perhaps therefore I may apparently 
digress by first looking at Pittsburgh, 
and from there work back to our own 
reports. 


In his Presidential Address at Edin- 
burgh last year, Sir George Elliston 
mentioned that on the same day, 1st 
October, Pittsburgh’s new smoke pre- 
vention ordinance came into force. 
To-day, then, it has been working for 
exactly one year. In effect, it seeks to 
turn the whole of the city into a smoke- 
less zone, by means very similar to 
those towards which we are gradually 
moving. The ordinance regulates both 
the fuel that is used and the plant in 
which it is burned. The use of high 
volatile bituminous coal—the source 
of most of the smoke—is forbidden in 
all but mechanically-fired furnaces. In 
all other appliances only coal with a 
volatile content of less than 20 per cent. 
may be used. ‘This applies to domestic 
as well as to industrial installations. 

Not only is the prior approval of new 
and reconstructed installations required, 
but equipment other than domestic is 
subject to an annual inspection and the 
issue of a certificate of operation. 
Locomotives must use solid smokeless 
fuel or be equipped with mechanical 
firing. Penalties are of course main- 
tained for emissions of smoke, grit or 
fumes that exceed defined limits. 

It was not too easy to apply and 
enforce the new regulations during this 
first year, thanks to unusually severe 
winter weather and a consequent scatcity 
of solid fuel, but they have come through 
the test with flying colours. Pitts- 
burgh does not yet claim, of course, to 
be free from smoke, and it suffers from 
the heavy pollution of the great steel 
manufacturing plants and other in- 
dustry outside the city limits. 

Nevertheless, their progress report 
is that during the past winter they 
enjoyed 39 per cent. more sunlight than 
during the previous winter. Com- 
parison between two single years is not 
of course a conclusive proof of im- 
provement, but in this case it is claimed 
that weather conditions were such that 
without any change in smoke output 
there would have been less sunshine 
than during the previous year. An 
important article on Pittsburgh’s cam- 
paign, by Mr. Arnold Reif, a member of 
the Society at present engaged in 
research work in that city, will be 
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published in the next issue of Smokeless 
Air. 

To ourselves, the moral of this, and 
of other experience in the U.S.A. and 
elsewhere, is that the policies the 
Society has been advocating and dis- 
cussing—smokeless zones, control of 
the sale and use of coal, prior approval 
of installations, and so on—are work- 
able, reasonable, and successful. It is 
not suggested that we should imitate 
American practice in all respects, and 
in particular I think it will be agreed 
that we do not want individual cities 
to go so far ahead on their own that 
they would absorb more than their 
fair share of smokeless fuels and new 
appliances. The alternative to such 
unilateral action is to plan progress in 
stages in the cities and areas where such 
action is most necessary: in other 
wotds, by the establishment of expand- 
ing smokeless zones. 

From this glance at the final target we 
can come back to look at the first of 
the reports that are the real subject of 
these comments: the smokeless zone 
clause of the Coventry Corporation 
Act. This is of particular interest, for 
although similar clauses in other local 
Acts have been agreed to largely in 
default of any opposition, circum- 
stances in Coventry led to an actual 
ballot, for or against, among the 
citizens. The substantial majority in 
favour of a smokeless zone is a most 
encouraging endorsement of our belief 
that the measures we propose will, when 
once they are fully explained and under- 
stood, be supported by the people— 
whether they are in Pittsburgh or in 
Coventry. ; 

Reference is also made in this report 
to the clauses of the Coventry Act that 
require new fuel-burning installations 
to receive prior approval: a principle 
that is an essential part of all modern 
smoke prevention legislation, as we can 
see not only in Pittsburgh but in a 
hundred other American and Canadian 
(and even Indian) cities. 

The fears that have been expressed 
from time to time that prior approval 
would not work, or that it could not be 
wotked even by properly qualified 
local authority officers, are shown to be 


groundless by the reports on such 
schemes in Leeds, Sheffield, and Birm- 
ingham. In each case the administra- 
tion of the scheme has obviously 
been reasonable, understanding, and 
constructive. This pioneer work is a 
valuable guide to other authorities and 
helps to clarify the principles and 
practice we wish to see in the national 
legislation that is to come. 

Here, I think, we may claim really 
tangible progress, not in reducing 
existing pollution, but in preventing 
new. The modifications to plant that 
have been secured must in many cases 
have done much to ensure both better 
fuel efficiency and less smoke than 
would otherwise have been the case, 
but beyond this there ate benefits that 
ate likely to have accrued unseen 
through the mere existence of the 
control. The knowledge that plans 
will be vetted must in itself raise 
standards and ensure more foresight 
and care. 

Unfortunately received too late for 
inclusion in the advance printed papers, 
is a teport from the City of Salford, 
which has also recently obtained a new 
Act. One or two paragraphs in this 
report are of such importance that I 
propose to quote them in full.* 

Progress of another kind is indicated 
in the reports about the Carrington 
Power Station and from Thames-side. 
Here we see local authorities getting 
together to solve their common prob- 
lems. In the one case it is an essential 
step in the prevention of a possibly 
serious soutce of new emission ; in the 
other it is a joint attack on a problem of 
many years’ standing. 

The important feature of the Walsall 
report is the same as that in the one 
about Carrington—namely, the keeping 
of atmospheric pollution records in an 
area where new development is taking 
place, so that conditions before and 
afterwards can be statistically compared. 
In this connection it may be of interest 
to note that observations are being made 
by the: “DiS.LR. in’ the * Stevenage 
district, so that as the new town comes 
into being it will be possible to see the 
deterioration—or, as we hope, absence 
* See page 37 


of deterioration, in the state of the 
atmosphere. Such work is of great 
importance and is commended to all 
local authorities with similar develop- 
ment schemes in prospect. 

A different type of local authority 
co-operation is that recorded from 
Bristol. Here we have an excellent 
example of joint action in smoke 
prevention between the _ different 
departments of the one local authority. 
How many opportunities, one wonders, 
ate lost by a lack of an early pooling 
of ideas and exchange of information 
about projects, and a conscious effort 
towards full co-ordination. This is 
perhaps something that most directly 
concerns the larger authorities, and the 
scheme should be noted particularly by 
their representatives here to-day. 

From the Fuel Research Station 
comes a report of progress in the task 
of abolishing domestic smoke—the 
foundation work of testing the new 
appliances that among other things will 
make possible the general use of smoke- 
less fuels. This is a kind of progress 
report that the public will hardly note 
of appreciate, but which must be done 
before we can advance towards our 
objective of smokeless homes. 

More immediate in the progress it 
will provide is the furnace door 
described in the other Fuel Research 
Station report. This simple invention 
—and successful perhaps because of 
its simplicity—was first applied to 
prevent tell-tale smoke from merchant 
ships in danger from U-boats. Thus 
an invention to save life in war is being 
used to safeguard health in peace. 

The final report, on central and 
district heating schemes, is another 
important example of progress being 
made to prevent new smoke coming 
into being. District heating should be 
welcomed and encouraged by the smoke 
abatement movement, although the 
case for it has perhaps been endangered 
at times by ovet-enthusiastic claims. 
The proof of the pudding must of 
course continue to be the traditional 
one, and it is excellent that there should 
be’ so. many schemes now in train, 
which should clearly demonstrate the 
extent of the field over which district 


heating can and should be applied. It 
seems certain that it will be large enough 
to make a really substantial contribu- 
tion to our cause. 

Since time has allowed only a brief 
mention of each of the reports, it has 
seemed necessary to look only for the 
most significant point in each. And 
thus, although from none of them can 
we extract anything like that remarkable 


39 per cent. increase in sunlight that is 
the news from Pittsburgh, each one, in 
its own way, shows some tangible and 
essential step forward. If we will but 
persevere and redouble our efforts I 
have no fear that we shall, before very 
long, have reports of more sunlight, 
diminishing soot deposits, bigger fuel 
savings, and public gratitude, flowing 
in from all parts of the Kingdom. 


The Coventry Corporation Bill 


1. Following the conference of the 
National Smoke Abatement Society 
held at Brighton in October 1946, a 
fellow delegate and myself submitted 
a report of the Conference proceedings 
to the Health Committee embodying 
in the report certain recommendations 
with a view to the prevention of smoke 
emission from industrial sources. In 
addition I wrote to the Town Clerk 
stating that the time was now oppot- 
tune, in view of the proposed recon- 
struction of the City Centre, to take 
steps to prevent as far as possible, 
atmospheric pollution by the emission 
of smoke from industrial and domestic 
buildings and suggesting that in the 
event of any new legislation being 
contemplated locally, appropriate pro- 
visions for the prevention of smoke 
emission into the atmosphere should be 
introduced. 


2. In November 1947, a private bill 
was drafted primarily to empower the 
City Council to construct waterworks 
and take further water from the river 
Avon. Clauses were drafted in the 
bill to secure other powers to deal with 
Muisances, sanitary matters, etc., in- 
cluding the prohibition of smoke in 
cettain areas, i.e. to establish smokeless 
zones ; also to prevent the emission of 
smoke from industrial furnaces, by 
prohibiting the installation of furnaces 
for industrial purposes which are not 
so far as practicable capable of being 
operated continuously without emitting 
smoke. 


24 


In addition clauses were included to 
empower the Council to establish works 
for the provision of heat and hot water, 
i.e. to introduce a system of “ District 
Heating.” 

3. Many difficulties and much preju- 
dice had to be overcome before the 
bill reached the Committee stage. 

Owing to the inclusion in the bill 
of certain clauses relating to the pro- 
vision of a municipal taxi service, 
provision of hotels and other trading 
clauses, an electors’ meeting was held 
and each clause was voted upon. At 
this meeting the clauses relating to 
“* District Heating’? and “‘ Smokeless 
Zone’”’ were opposed and lost. For- 
tunately, however, in view of the large 
number of citizens who were unable 
to gain access to the hall on the night 
of the meeting, the Council decided that 
the fate of the opposed clauses should 
be decided by ballot. A ballot was 
held and the results of the voting of 
the citizens in so far as “ District 
Heating”’ and “Smokeless Zones ”’ 
were concerned were as follows : 


For Against Majority 
District 
Heating 26,934 12,555 14,379 
Smokeless 
Zone 27,990 11,302 16,688 


(The total number of votes was 
40,775, equivalent to 23 per cent. of 
the total electorate (180,000).) | 
4. Smokeless Zones 

As is well known Coventry suffered 


extensive damage by aerial bombard- 
ment during the recent world war and 
the central area comprising the shop- 
ping centre, was completely demolished. 
Plans have been prepared for the re- 
construction of this central area which 
will form the centre of the “‘ Smokeless 
Zone ”’ comprising a district of approxi- 
mately 30 acres. 


5. In order to ascertain the number 
and nature of fuel burning appliances 
in the buildings included in the area 
a survey was undertaken. Each 
building was visited and particulars 
obtained of types of burning installa- 
tions in use and the quantities and 
nature of fuel consumed. 


6: “The- ‘survey ‘indicated’ that the 
majority of premises relied upon gas 
and electricity for heating ; in only one 
instance, in a restaurant, was solid 
fuel used for cooking and in this case 
there were several stoves, all except one 
being heated by gas. It was apparent 
that the creation of a smokeless zone 
in the area would be a practical propo- 
sition and unless the opportunity was 
taken to seek the necessary powers the 
injurious effects upon the health of the 
community and the deleterious effects 
upon the new buildings to arise from 
the ruins of the old, would continue. 


7. Some opposition was forthcoming 
from certain sections of the electorate 
with regard to a smokeless zone on the 
ground that the clause did not make 
provision for the payment of compen- 
sation to meet cost of installing new 
grates or furnaces in every case, the 
clause reads as follows : 

“The Corporation may if they 
think fit contribute to the whole or 
part of this expense necessarily in- 
curred in executing works for the 
purpose of complying with the 
clause.” 

This opposition was, however, with- 
drawn before the bill reached the 
Committee stage and the entire clause 
has since been allowed. 
74° The® powers: in the: ‘bill’ canbe 
applied to any area or areas in the City 
which may be prescribed by order made 
by the Council and confirmed by the 
Ministry of Health. 
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Thus an opportunity arises and as 
the public become more smoke con- 
scious and old prejudices are overcome, 
the zone can gradually be extended. 


Prevention of Smoke from Industrial 
Furnaces 


9. This clause gives power to prohibit 
the installation in any building of any 
furnace for steam raising or for any 
manufacturing or trade purpose, unless 
such furnace is so far as practicable 
capable of being operated continuously 
without emitting smoke. 


10. If the person before installing in 
a building a furnace, submits plans and 
particulars of the installation, the 
Corporation shall within six weeks 
serve a notice upon the person stating 
whether or not they are satisfied that 
the proposed furnace is so far as 
practicable capable of being operated 
continuously without emitting smoke. 
If they are so satisfied or if they do not 
serve a notice upon the person as 
required, no proceedings can be taken 
against the person under this section. 
A person who installs a furnace and who 
does not give notice to the Corporation 
can be proceeded against in the event 
of the installation emitting smoke and 
is liable to a penalty not exceeding £10 
and a daily penalty not exceeding two 
pounds. 


11. The Ministry of Health subrnitted 
reports in Committee commenting upon 
this clause to the effect that “‘ He does 
not think this clause adds anything 
useful to the provisions of the general 
law regarding pollution of the atmos- 
phere, which is the only aspect of the 
matter with which he is concerned.” 

(2) “‘ He considered that it would be 
difficult for the Corporation to decide 
at the “Plans” stage whether the 
installation of the furnace would con- 
travene sub-section (1) of the clause, 
i.e. the sub-section which prohibits the 
installation of any furnace unless it is 
as far as practicable capable of being 
operated continuously without emitting 
smoke.” 


12. With regard to objection (1) it was 
pointed out that the object of the clause 
was to ensure that all new furnaces 


installed are from the start as far as 
practicable capable of being operated 
continuously without emitting smoke, 
i.e. that the best known type of furnace 
available at the time of installation is 
used, and thus prevent a nuisance 
arising, rather than allowing the 
nuisance to arise and then attempting 
to cure it. 


13. With respect to query (2) it was 
explained that this could be decided 
by any qualified and experienced Smoke 
Inspector and that it was already his 
duty to decide on types of installations, 
when dealing with smoke nuisances. 
Following these explanations in 
Committee the Ministry of Health 
raised no further objection and after the 
members of the Committee were 


reminded that very similar provisions 
had been given in the Preston Bill 
recently before Parliament both clauses 
were allowed. 


14. In conclusion it is significant from 
the proceedings that with respect to 
the establishment of a “‘ Smokeless 
Zone” in existing industrial areas the 
cost involved in new installations 
appears to be the primary factor, and 
secondly that in regard to the “ prior 
approval” clause, evidence must be 
forthcoming that a local authority has 
qualified Smoke Inspectors who are 
experienced:to judge atthe “Plags * 
stage whether a particular type of 
furnace or installation will operate 
satisfactorily. W. Beaumont, Chief 
Sanitary Inspector, City of Coveniry. 


Carrington Power Station 


JOINT Committee representative 

of the Borough Council of Stret- 

ford and the Urban District Coun- 
cil ot Urmston in South East Lancashire, 
and the Borough Council of Sale and 
-other more distant Local Authorities 
in North East Cheshire, have met with 
a substantial measure of success in 
impressing upon the Electricity Com- 
mission the need for precautions to be 
taken against pollution of the atmos- 
phere by discharges from the 330 foot 
chimney of the new power station that 
is to be built at Carrington. At the 
outset directions were given by the 
Commission to ensure that this genera- 
ting station, which is to have an ultimate 
capacity of 400,000 kilowatts, shall 
incorporate electrostatic precipitators 
designed to arrest smoke and grit. 

In regard to the emission of sulphur 
and its compounds into the atmosphere, 
whilst the Commission declined to 
otder the installation of gas washing 
plant as an integral part of the station 
from its beginning, they directed 
provision to be made for such installa- 
tion at a later date and, as appears below, 
there is a prospect that consideration 
will be given to the desirability of 
otdering the installation of suitable 
plant on evidence being adduced by 
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the Local Authorities to show that 
sulphurous emissions are in fact causing 
measurable pollution. 

The Local Authorities, after taking 
the advice of the Department of 
Scientific and Industrial Research, have 
resolved to set up measuring instru- 
ments in various parts of the area by 
which it will be possible to establish 
scientifically the incidence of atmos- 
pheric pollution before and after the 
power station is put into operation. 

At an interview in London between 
a deputation from the Joint Committee 
and the Chairman and other represen- 
tatives of the Commission, it was 
pointed out on behalf of. the Com- 
mission that gas washing had only so 
far been directed at two stations, i.e., 
Battersea and Fulham. ‘The Battersea 
system, it was stated was only possible 
where almost unlimited quantities of 
water were available. At Fulham, the 
required amount of water not being 
available, another system, known as the 
“closed system,” had to be adopted. 
Under both systems an elimination of 
about 95 per cent. of the sulphur in 
the flue gases was achieved. 

The deputation were informed that 
the Battersea system could not be 
operated at the Carrington Station and 


that the Commissioners felt they would | 


not be justified in directing the adoption 
of the Fulham system, which in certain 
respects had proved to be unsatisfactory. 
Certain experiments were now, however, 
being conducted and the Chairman of 
the Commission stated that, whilst he 
could not, at the time of the interview 
(January, 1948) commit the Ministry of 
Fuel and Powet, who would be 
responsible after the dissolution of the 
Commission, he felt sure that the 
Ministry would give sympathetic con- 
sideration to any fepresentations by 
the Local Authorities and that the 
Minister would have regard to the 
readings of the test instruments which 
the Local Authorities were to install 
under the guidance of the D.S.I.R. in 
support of such representations. 

This intimation was distinctly more 
satisfying than the Commission’s pre- 
vious communication to the effect that 
the adoption of gas washing would not 
be directed except on evidence that the 
discharge of sulphur and its compounds 
into the atmosphere was having a 
** harmful effect:”” It might have been 
difficult to prove that sulphurous 
emissions were literally causing damage 
to plant life or to materials, or injuring 
human health. The Local Authorities 
had submitted throughout the nego- 
tiations that if, as the result of the 
opetation of the station, there was a 
measurable increase in atmospheric 
pollution, then that in itself would be 
justification for the adoption of gas 
washing. It is to be noted that, whilst 
the Commission have not gone all the 
way with the Local Authorities in this, 
there is treason to believe that the 
measuring instrument readings will be 
accepted by the appropriate Authority 
as evidence to be carefully weighed. 

As to the measuring instruments to 
be set up by the Local Authorities as 


mentioned above, these are to be 28 in 
number and in the main are to be sited 
at points one mile apart with some at 
two mile intervals. Some of them will 
be situate to the south and west of the 
power station but the majority will be 
in the path of the prevailing south- 
westerly winds by which the chimney 
emissions will be borne. As plotted 
on a map the stations are shown 
roughly as at the intersections of 
vertical and horizontal lines describing 
one mile squares. ‘There ate to be six 
combined stations comprising lead 
peroxide apparatus with deposit gauges 
(at Ashton-upon-Mersey; Warburton; 
north of Carrington village; Irlam; 
between Flixton and Urmston; and 
neat Broadheath, Altrincham). Six- 
teen lead peroxide stations are to be 
distributed between Stretford, Sale, 
Altrincham, Ashton-upon-Mersey, 
Urmston, Davyhulme (2), Sinderland, 
Carrington, Flixton, Partington (2), 
Irlam and beyond (A). 

The supply of apparatus, arrange- 
ments for analysis, submission of 
retutns to the Department of Scientific 
and Industrial Research, and reports to 
the Local Authorities are matters which 
the Manchester and District Smoke 
Abatement Committee have in hand, 
the Committee having agreed to act as 
agents for the Local Authorities and 
where necessary to collaborate with the 
Manchester Corporation Electricity 
Department. The Committee will, of 
course, be reimbursed by the Local 
Authorities in respect of the cost of 
analysis and other incidental expenses. 
These costs are to be borne as to a _ 
quarter each by Stretford, Urmston and 
Sale and as to the remaining quarter by 
the other Local Authorities situate more 
distantly from the power station.—L. 
Watkins, Clerk of the Council, Urmston 
District Council, 


Developments in Walsall 


Recording Pollution 
OR many years, in co-operation 
with the Department of Scientific 
and Industrial Research, one atmos- 
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pheric pollution gauge was operated. 
In 1946,! the Council decided that in 
otder to maintain a closer check on the 
general level of atmospheric pollution 


throughout the Borough, four addi- 
tional deposit gauges be installed on 
sites approved by the D.S.LR. 

When it was known that a new power 
station was proposed to be built in the 
Borough, arrangements were made to 
have lead peroxide gauges installed, 
and in July 1947, five gauges were 
placed at the same stations as the 
deposit gauges. Two additional lead 
peroxide gauges have been operating 
since April this year, so there are now 
five deposit gauges and seven lead 
peroxide gauges. While siting of the 
gauges is not an easy matter, it is hoped 
to establish a further five lead peroxide 
gauges at an early date. Analysis 
of the deposits by the Chemist at the 
Corporation Sewage Works, provide 
evidence of the degree of contamination 
in industrial and residential areas of the 
town. Records of pollution are pub- 
lished quarterly in Council Reports, 
and it is found that such publication is 
extremely useful in that it focuses 
attention on atmospheric conditions 
and encourages discussion as to amelio- 
ration of pollution. In the Council 
and local press there is evidence of a 


growing “smoke” consciousness 
which is encouraging. 
Positive Action 

The Council have appointed a 


specialist sanitary inspector to under- 
take smoke abatement work. 

Attention is being directed to per- 
sistent offenders, and in such cases a 
series of tests ate arranged over a con- 
tinuous period of five or six hours when 
loads are heaviest. The quantity and 
nature of fuel fired, the methods and 
frequency of firing, and readings of 
control instruments are recorded on 
specially prepared charts. 

A Cambridge CO, and flue gas 
temperature indicator has been pur- 
chased for the use of the department. 

Simultaneously, a graph showing 
variations in smoke density throughout 
the period of the test is prepared. 

Comparison of the two charts pro- 
vides valuable information as to the 
‘causes of the smoke emissions and 
indicates possible remedies. This 
method has been helpful, and has been 
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appreciated by the managers of the 
offending undertakings. Unfortunately, 
these tests make heavy demands on the 
Department’s technical staff, and in 
consequence have only been used on a 
limited number of occasions, 

The helpful advice of the Regional 
Officers of the Ministry of Fuel and 
Power is readily available in all cases of 
difficulty. 

Local Authorities’ own boiler installa- 
tions are being given special attention 
and it is hoped that these wiil soon give 
no further cause for complaint. 


Publicity 

Endeavours ate being made to 
educate the public on the problem of 
atmospheric pollution in the town, and 
to indicate to them the broad lines 
along which a solution lies. 

Examples of efforts in these directions 
are :- 

(a) Talks to Youth Movements, 
Clubs, Religious Organizations 
and Womens’ Guilds. 
Circularising of occupiers of. 
factories and commercial build- 
ings in connection with the recent 
Survey of” the Soutees- and 
Incidence of Atmospheric Pollu- 
tion. Such occupiers have been 
invited to make suggestions for 
reducing atmospheric pollution 
‘and to discuss their own problems 
with the Department’s Officers. 


(2) 


Legal Powers 


Although Walsall has at present no 
legal power requiring users of fuel- 
burning plants to obtain prior approval 
of the local authority, an inter-depatt- 
mental arrangement has been made for 
copies of plans of factory and commer- 
cial buildings to be submitted to the 
Chief Sanitary Inspector for his com- 
ments. Where it is proposed to install 
new plant of a type likely to cause 
nuisance, a report to this effect is made 
through the Borough Surveyor to the 
Public Works and Town Planning 
Committees. In such cases informal 
efforts are made to secute modification 
of the proposed plant so as to eliminate 
ot teduce smoke nuisance. Where 
applicable, use is made of the provisions 


of the Town and Country Planning 
Acts to control the establishment of 
trades likely to cause smoke or other 
nuisance. 

Every endeavour is made to secure 
the co-operation of factory manage- 


Prior Approval 


HEN the Public Health (Smoke 
Abatement) Act, 1926, was re- 
pealed and re-enacted by the 

appropriate sections of the Public 
Health Act, 1936, it became apparent 
that from a legal point of view no 


great change had been made towards | 


the elimination of smoke nuisances. 
Therefore, when the 1936 legislation 
came under review, the Medical Officer 
of Health, having regard to the excellent 
results already obtained by the advisory 
work done by competent and qualified 
inspectors, recommended to the Health 
Committee that this work should con- 
tinue, and could usefully be employed 
in implementing Section 101, paragraph 
(2) and (6), which deals with installations 
and chimneys, and Section 103, sub- 
section 3, which defines “‘ best practic- 
able means.” 

The extension of this advisory work 
was based on the logical conclusion that 
endeavouring to ensure good com- 
bustion conditions in the firegrate of 
new installations was as equally im- 
portant as dealing with the installation 
ot chimney as a statutory nuisance 
should that event arise. 

The co-operation of the City Surveyor 
was readily obtained with the result 
that arrangements whereby all plans 
submitted to the Local Authority for 
approval under the building by-laws, 
and which relate to industrial chimneys, 
boiler houses and industrial buildings 
showing boiler and furnace space are 
passed to the Public Health Department 
for comment. 

By this arrangement it is possible for 
those engaged on smoke prevention 
to approach the owners or architects, 
who deposit the plans, and to discuss 
with them the type of plant proposed 
to be used, and the necessity of pro- 


ments in the work of smoke abatement. 
The Department’s policy is to resort 
to legal sanctions, only in the case of 
persistent and unco-operative offenders. 
—C’. A. Stansbury, Chief Sanitary Inspec- 
tor, County Borough of Walsall. 


in Birmingham 


viding the best practicable means for 
preventing the creation and emission 
of smoke or grit, so eliminating as far 
as possible in this early stage the likeli- 
hood of any nuisance arising. 

To avoid delay in the approval of 
these plans this informal advisory work 
entails prompt attention and tactful 
approach, but in most cases it has been 
proved that any suggestions put for- 
ward or any advice tendered has been 
in the main accepted by the owners or 
the architects. The plans are then 
returned to the City Surveyor with any 
necessary comments for consideration 
by the appropriate Committee. 

By this means 248 plans have been 
brought to the notice of the Public 
Health Department and have included 
all types of steam raising boilers, 
incinerators, gas producers, sectional 
heating apparatus, bakery ovens, drying 
ovens, te-heating, melting and enamel- 
ling furnaces, together with numerous 
iron and brick chimney stacks. 3 

The fuels used vary, with the majority 
being coal fired with natural or forced 
draught conditions—about 12 per cent. 
utilize mechanical stokers ; 6 per cent. 
use oil fuel and 2 per cent. pulverized 
fuel, with isolated cases burning trade 
process refuse. 

No adverse comment was necessary 
in 125 cases of the remainder ; such 
matters as the provision of grit arrestors, 
use of mechanical stokers, provision of 
dampers, use of coal on small vertical 
boilers, advantages of economizers, 
use of instruments, pre-heating arrange- 
ments for oil and creosote pitch fuel 
and insufficient height of chimney 
stacks, were matters which the Depart- 
ment found necessaty to draw to the 
attention of the depositors of the plans. 
In the majority of these cases sugges- 
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tions made during discussions are 
generally appreciated and acted upon. 
This is especially noticeable when 
‘dealing with the Architects—no doubt 
because they appreciate discussion at 
an early stage on new developments 
and also their desire to contribute 
towards general amenities. 


The question whether prior approval 
of new fuel burning installations by the 


local authority or other competent 
body should be obligatory or not 
remains for future national legislation 
but it can be stated that the- advisory 
work as carried out in this informal 
manner especially in the early stage can 
be most valuable and in practice quite 
successful and a contribution towards 
smoke abatement.— G. W. Farquharson, 
Senior Smoke and Factories Inspector, 
City of Birmingham. 


Prior Approval in Sheffield and District 


N the larger cities of Great Britain, 
there is nothing new about the 
*sPrior | Approval.” - of: cheating 

apparatus, which has been carried out 
for years, but has now become inten- 
sified owing to the advancements made 
under the Town and Country Planning 
Acts, 1932 and 1944, together with 
Leasing Clauses which have been added 
to certain Corporation by-laws. 

In March, 1946, a clause was inserted 

in the Sheffield Corporation Leasing of 
Land which stated : 


** All fuel burning apparatus shall 
be of a type to be approved by the 
Corporation and shall be such as is 
adopted for the burning of smokeless 
fuel, or shall be so constructed as to 
consume or burn any smoke arising 
therefrom and the lessee shall, before 
installation, of such apparatus, obtain 
due approval of the Corporation to 
the specification thereof.” 


Shortly after the insertion of this 
clause, it was found that adjoining 
Corporation property, which was to be 
re-developed, was not subject to any 
restrictions and this was reacting to the 
disadvantage of Corporation land, 
particularly in the central and residential 
areas; so it was resolved to ask for 
similar conditions under the Amenity 
Clauses of the Town and Country 
Planning Acts of 1932 and 1944. 
Since that time, over 600 plans of new 
and reconstructed premises have been 
supervized and advice and assistance 
given with regard to fuel burnirz 
apparatus. 
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Having due regard to fuel shortage, 
also to the difficulty of heating engineers 
to choose the type of fuel to be burned 
and the type of apparatus to be installed, 
this task of mutual decision has not been 
an easy one and there have been times 
when it appeared impossible to obtain 
a reasonable standard of smokeless 
conditions in the residential and central 
areas. 

Tribute must be paid to manufac- 
turers and architects alike, who have 
appreciated what was being attempted 
and have at times altered their heating 
plans completely, in order to add their 
quota to the scheme of smoke preven- 
tion. 

There have been individuals who 
looked upon this scheme as “ Un- 
watrantable interference’? which was 
“curtailing the right of the individual 
to use the type of apparatus and fuel 
he wanted to,” having little regard for 
his neighbour or amenity. 

There have been only seven appeals 
to the Planning Committee against the 
decision of the Officers and these have 
in every case been amicably settled, 
though in certain cases, provisional 
relaxation of “‘ Standards ’”’ has had to 
be agreed upon. 

It has been stated that over 600 plans 
have been approved, but it should be 
added that each year over 2,000 plans 
of new and altered premises have been 
dealt with by the Plans Sub-Committee, 
the majority of them not having any 
heating apparatus to consider. 


Arising out of this arrangement of 


“prior approval,” there are certain 
features to which attention can be 
given. 


(a) In the central and residential 
areas, gas or electrical heating has been 
asked for, though in certain cases, oil- 
fired central heating has been agreed 
upon as an alternative. 


(b) Coal-fired apparatus 
mechanical stoking has not 
approved of as being entirely smokeless, 
but has been freely installed in the 
Light Industrial Areas and in the Heavy 
Industrial Area. A minimum height 
for a chimney has been kept at forty 
feet, but the contours in Sheffield make 
uniformity of height difficult. 


(c) Coke-fired central heating boilers 
and slow combustion stoves have not 
been looked upon with favour, for it 
has been proved that where hand firing 
is, ia) Operation, coal, «wood and 
industrial refuse have been used on 
many occasions and caused considerable 
nuisance. ‘This was particularly preva- 
lent during the crisis period in 1947, 
but has continued since, when there 
was no necessity for it. In practice, it 
is found that a coal fired heating plant 
with a mechanical stoker, is preferable 


with 


been 


to a hand fired coke boiler, as it is not 
so easy to dispose of undesirable trade 
refuse in this type of apparatus. 


(dq) The need for reliable certificated 
stokers who have a technical knowledge 
of combustion appliances has been fully 
emphasized since these new conditions 
of prior approval have been put into 
operation. 

In conclusion, it can be stated that 
progress has been made, though it is 
much too early to appreciate the far- 
reaching effects of the work that has 
been accomplished. The amount of 
time and consideration necessary to 
ensute good combustion conditions is 
considerable and minor errors have been 
made with regard to the types of appli- 
ances being installed. There are good 
and bad types of mechanical stokers, 
as well as stokers that are only adapted 
for “light duty”? working, which are of 
little use to manufacturers with heavy 
fluctuating loads. The experience of 
the past two years has been well worth 
while and it is hoped that further 
progress can be made and will show 
the desired results in the next ten years. 
—James Law, Chief Smoke Inspector, 
Sheffield, Rotherham and District Smoke 
Abatement Committee. 


Prior Approval in Leeds 


URING the past 24 years, 82 

proposals for alterations to 

existing furnaces or chimneys, 
or the construction of new boiler 
plants, were submitted to the Corpora- 
tion for approval. Of these, 41 were 
approved without comment and 41 
were approved subject to various 
modifications. 

31 of the 41 schemes approved with- 
out comment were designed to use 
some form of smokeless fuel, but for 
various reasons, two have since been 
converted to burn coal, using underfeed 
stokers. The other ten furnaces were 
coal burning, but, of these, seven were 
fitted with underfeed stokers, one was 
fired with pulverised coal, one was a 
sulphur refining plant provided with 
sprinkler stokers and a very tall steel 
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smoke stack, and one was a Lancashire 
boiler installation which is to be modi- 
fied in the near future. The average 
chimney height for all these cases was 
49 fe. 6 in. excluding two 375 ft. 
chimneys for a new electric power 
station. 

The 41 projects which were queried 
included three sent back because of 
insufficient information. Eleven other 
proposals were queried because smoke 
producing fuels were to be used, and 
27 because the proposed chimney 
heights were, in my opinion, too low. 
Undertakings were subsequently ob- 
tained that smokeless fuels would be 
substituted for the smoke producing 
fuels in the eleven cases just mentioned. 
The average height of the proposed 
chimneys in the other 27 cases was 


34 ft., but, as a result of my representa- 
tions, I have secured increases varying 
from 6 ft. to as much as 30 ft. ; bringing 
the average chimney height up to 46 ft. 
These increases do not, of course, play 
any patt in reducing smoke emissions, 
but they do help to minimize nuisances 
which might occur. 


It has been the Corporation’s policy 
for many years to require smokeless fuels 
to be used in new boiler plants. This 
policy still applies, but there is con- 
siderable difficulty at present in obtain- 
ing adequate supplies of such fuels. In 
particular, it is not easy to get alloca- 
tions of special fuels from the Ministry 
of Fuel and Power. This has caused 
the Corporation to relax their policy in 
certain cases and allow coal to be used 
if coking type and underfeed stokers 
were fitted. Here again, however, it is 
not always possible to obtain allocations 
of graded coals suitable for use in these 
stokers and I have found, by experience, 
that the use of unsuitable fuels (for 
example—ungraded opencast coal) may 
give rise to nuisance because the high 
ash content causes the coal to clinker 
badly and so necessitates frequent dis- 
turbance of the firebed, and also be- 
cause. in many cases, the lower calorific 
value of the fuel makes it difficult to 
meet steam demands without forcing 


the boilers. I have one case in mind in 
which the use of such coals with an 
underfeed stoker caused very strong 
complaints of nuisance to be received, 
although this particular plant had been 
in use for many years without com- 
plaint while burning good coal. Even 
in this case there was considerable diffi- 
culty in persuading the Coal Allocation - 
Officer to grant supplies of more 
suitable fuel, and it was not until a 
statutory notice was served upon the 
firm and transmitted, in turn, to that 
Officer, that an allocation was given. 

Another problem is the difficulty 
which sometimes arises in reconciling 
the differing views of the Health 
Department and the Town Planning 
Department about the height of a new 
chimney. In some cases we have 
compromised by accepting a lower 
height, subject to an undertaking being 
given that the chimney would be raised 
if nuisance occurred. In one or two 
instances this has meant that the 
foundations and thicknesses of brick- 
work have had to be adjusted so as to 
be ready to take the additional weight 
if the chimney has to be extended. In 
other cases the chimney had had to be 
re-sited away from the front of the 
building.—/James Goodfellow, Chief Sani- 
tary and Chief Smoke Inspector, City of 
Leeds. 


The Testing of Domestic Fuel Burning 
. Appliances 


URING the past three or four 
D yeats the Fuel Research Station 
~of the Department of Scientific 

and Industrial Research has extended 
considerably its facilities for testing 
domestic appliances for space-heating, 
cooking and water hcating, particularly 
those designed for burning solid fuel. 
In collaboration with other testing 
laboratories, appliance makers, and 
interested Government Departments, 
methods of testing have been selected 
and standards of performance for the 
vatious types of appliance have been 
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drawn up. The tests are designed to 
provide information on efficiency and 
suitability under ordinary conditions of 
use in the home. Heat outputs for 
water heating and room heating are 
measured and efficiencies are determined 
at various rates and under different 
conditions of use. With cookers the 
effectiveness of the oven is assessed by 
cooking selected dishes, and the per- 
formance of the hot piate is determined 
by boiling tests. 

In addition to the scientific measure- 
ments, each appliance is critically 


examined in detail with particular 
reference to easy cleaning and main- 
tenance, simple operation, and con- 
venience to the housewife. Appear- 
ance is regarded as important, and by 
atrangement with the Council of 
Industrial Design, a panel of designers 
comments on each appliance. 

Close collaboration is maintained 
with the makers of the appliances 
during the tests. The makers are 
invited to inspect the installation before 
testing is begun, and to visit the Fuel 
Reseatch Station during the course of 
the tests. This close collaboration has 
resulted in many improvements, some 
of them quite important, being made to 
the design and performance of a number 
of the appliances. 

Those solid fuel appliances which 
reach the required standards and fall 
within suitable price limits are included 
in the Approved List of Appliances for 
Low Cost Housing, drawn up by the 
Ministry of Fuel and Power in co- 
operation with other Government 


Smoke 


Prevention Device 


Departments ; the list is circulated to 
Local Authorities. 


In order to qualify for inclusion in 
the Approved List, appliances must 
have an efficiency much greater than 
those in general use before the war. 
They burn fuel much more efficiently and 
generally make it possible to achieve 
much improved standards of heating in 
the home at a reasonable cost and with 
a reasonable fuel consumption. One 
significant feature is that a large number 
of these modern appliances—open fires 
of various types, openable stoves, 
cookers, and combination grates—are 
suitable for use with smokeless solid 
fuels. Many of them are more efficient 
with the smokeless fuels than with 
bituminous coal. 


Arrangements have been made to 
extend this work by the establishment 
of a Fuel Research out-station in 
Scotland, where a large proportion of 
the solid fuel appliances are manu- 
factured.—The Fuel Research Station. 


for 


Industrial 


Boilers 


_T the Annual Conference of the 
Society held in Edinburgh last 
year Mr. T. F. Hurley of the Fuel 

Research Station of the Department of 
Scientific and Industrial Research gave a 
paper on “The Composition of Smoke.” 
Inthis paper it was mentioned that during 
the war the smoke from merchant ships 
had been reduced or eliminated by the 
use of devices developed at the Fuel 
Research Station, and that after the war 
the same principles had been applied 
on land to hand-fired natural-draught 
shell type boilers, such as the Lancashire 
boiler. 

The deviceé* when used in this 
application takes the form of a special 
firing door. In the upper part of the 

*“ A Smoke Eliminatcr for natural draught Lanca- 
shite Boilers” by T. F. Hurley, Fuel Economy Review, 
1946. “Recent Advances in Smoke Abatement based 


on the work of the Fuel Research Station” by T. F. 
Hurley. “ Institute of Fuel,’ August, 1947. 
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door are two large nozzles with stream- 
lined entry for the admission of a 
continuous supply of secondary air, 
and in the lower part is a large flap 
valve which opens automatically when 
the firing door is opened and admits 
the extra air féquired to e¢liminate 
smoke immediately after raking or 
firing. The valve is closed after a few 
minutes when the evolution of volatile 
matter from the coal has abated. 
During the last year further tests have 
been catried out at the Research 
Station with various types and sizes of 
fuels and over a range of boiler loads ; 
and the device was shown to be satis- 
factory under all the conditions tried. 
Every opportunity has been taken 
to make the doors better known. At 
the time of the last Conference they had 
already been described in various 
technical journals, and lectures and 


demonstrations had been given to 
numerous individuals and organisations. 
Nevertheless there were only a few in 
commercial use, and it was suggested 
at the Conference that the smoke 
eliminator doors should be given 
increased publicity. Since then the 
earlier methods of publicity have been 
continued and others have been 
tried. 

In January, 1948, the doors were 
mentioned in the first of the series of 
broadcasts known as _ “ Progress 
Report.” As the direct result of this 
broadcast a large number of enquiries 
was received. 

A full-scale model of the door has 
been exhibited at three Engineering 
Exhibitions, at each of which a member 
of the Station staff was present to give 


full information. The exhibits aroused 
considerable interest and were freely 
and favourably commented upon in the 
Press. ee 

Two firms have recently arranged to 
make and to advertise the firing door 
commercially, and other firms are 
setiously considering undertaking its 
manufacture. Although only a few 
have been fitted the reports received 
up to date are encouraging. 

The device has not been patented 
and it can be manufactured without 
royalty or other fees by anyone. The 
Director of Fuel Research will be 
pleased to give every possible assistance 
to any who may wish to use the doors 
or to make them either for their own 
use or for sale-——TZhe Fuel Research 
Station. 


Bristol Smoke Control Committee 


OR many years Health Departments 
have been trying to secure a 
cleaner atmosphere by the abatement 

of smoke and grit nuisances, but it is 
now tealized that a new approach by 
means of prevention is required if new 
plants are not to be adding their quota 
of pollution to that produced by 
existing offenders. 

With a growing realization of the 
measures mecessaty to secure this 
desired result the Bristol Health Com- 
mittee convened a meeting during 1946 
when the Chairman and officers of the 
Planning and Reconstruction, Housing, 
and Health Committees were invited to 
be present. The Chairman (Alderman 
J. J. Milton) welcomed the Secretary of 
the National Smoke Abatement Society 
who referred to the unique nature of 
the meeting which was also attended by 
the Town Clerk, Medical Officer of 
Health, City Engineer, City Architect, 
City Valuer, Housing Manager, Public 
Analyst, and the Chief Sanitary In- 
spector with his Deputy. 

A wide range of methods which if 
adopted would have an influence in 
producing a cleaner atmosphere were 
discussed including District Heating, 
Communal power schemes for trading 
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estates, new domestic heating appliances 
and the creation of a smokeless zone. 

Following a report to the Health 
Committee on the interest created by 
the inaugural meeting it was decided 
to establish a Bristol Smoke Control 
Committee consisting of three members 
of the Planning and Reconstruction, 
Housing, and Health Committees with 
the principal officers concerned. The 
importance of smoke prevention in 
reconstruction and new housing 
schemes has since been fully discussed 
by the various committees with rep- 
resentatives of the Smoke Control 
Committee. “" This “has” fesulted an 
special consideration being given to 
cleaner methods of heating when plans 
are submitted and to the installation of 
multi-fuel and smokeless grates in all 
new houses built by the Corporation. 

This co-operation was also evident 
when, following the submission of 
plans to reconstruct a local gas works 
it was decided. to invite-the’ -Chier 
Sanitary Inspector to accompany a 
deputation to the Torquay Gas Works 
so that the Council members and officers 
could see methods of gas production 
under the most cleanly conditions. 

The Bristol Smoke Control Com- 


mittee considered the new legislation 
proposals of the National Smoke 
Abatement Society. The Bristol City 
Council nominated the chairman of the 
Health Committee (Alderman J.-J. 
Milton, j.p.) to serve on a special 
Committee set up by the Association 
of Municipal Corporations, to receive 
the views of fepresentative local 
authorities, and following full dis- 
cussions in each case, decisions were 
made to support these proposals in 
principle. 

Thus it will be seen that the active 
interest of a team inspired with a desire 
to pursue new methods has been 
established not only to see what can be 


done at the present time, but also to 
consider the most satisfactory admini- 
stration of any new legislation. 


A further indication that those 
interested with new construction are 
conscious of this important matter is 
evident by the presence at this con- 
ference of Mr. J. Nelson Meredith, the 
Bristol City Architect, whilst the Chief 
Sanitary Inspector has been invited to 
address a meeting of the Faculty of 
Architects in the Western Region on 
the part which can be played by private 
and public architects in connection 
with this matter in the future.—F. /. 
Redstone, Chief Sanitary Inspector, City of 
Bristol. 


Dust Nuisance from Cement Works 
THAMES-SIDE AREA 


T will be remembered that at the 
Conference of the Society held in 
October last the question of the dust 
nuisance from Cement Works in the 
Thames-side area was brought before 
the Conference, and mention was made 
that a Conference of Local Authorities 
and other bodies interested in the matter 
was being held at Dartford towards the 
end of the month. 

The Society was represented at that 
Conference and it will be observed 
from the 18th Annual Report that a 
Representative Investigation Committee 
was set up. The Investigation Com- 
mittee has held a number of meetings. 

At one of the meetings representa- 
tives of the cement industry, the Chief 
Inspector of Alkali, etc. Works, Minis- 
try of Health, as well as the Deputy 
Chief Inspector and a representative of 
the Ministry of Works, attended, when 
the representatives of the cement industry 
stated that they could reduce the dust 
nuisance very considerably if they could 
obtain dust extraction plant required at 
the factories, -but that due to the 
economic position, particularly in re- 
gard to allocation of steel, they were 
unable to obtain delivery of plant 
requited. 

Representations have been made to 
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the Minister of Health through the 
local Members of Parliament, and a 
communication recently received from 
the Parliamentary Secretary to the 
Ministry of Health stated that the 
Minister had been in communication 
with the Supply Ministry who were 
making enquiries into the manufac- 
turing position of dust arresting plant 
and that while these enquities were not 
yet complete, it was learned that the 
plant required for one of the works on 
the Kent side of the Thames would be 
ready in July, and that extensive 
renovations were being undertaken at 
a second works which should be com- 
pleted by the end of November. 

The Member of Parliament for West 
Thurrock was successful in raising the 
question on May 7th on an adjournment 
of the House of Commons, when a 
promise was made by the Parliamentary 
Secretary to the Ministry of Health that 
he would certainly do all he could to 
push forward the production of pre- 
cipitation plant. 

The Members of Parliament urged 
that the Minister should view for him- 
self the effects of cement dust in the 
area. 

The Investigation Committee, after 
consultation with Dr. A. R. Meetham, 


have arranged to collect evidence and 
statistics by the use of Petri-dishes of 
the amount of dust falling in the area, 
such dishes to be placed on sites 
suggested by Dr. Meetham, on approxi- 
mately sixty different sites, and that at 
least sixteen tests should be taken. 

Dr. Meetham then suggested that the 
County Analyst should be asked to 
analyze each sample, giving information 
asao:: 


(1) the weight of each sample with the 
name of site and the date. 


(2) the combined samples of one day to 
be analyzed for calcium determina- 
tion. 


(3) heavy samples only to be analyzed. 


At the end of June four tests had been 
taken by means of the Petri-dishes, but 
at the time of writing there is no report 
from the County Analyst as to the 
interpretation which can be placed upon 
the tests. 

Petitions against the dust nuisance 
have been organized by a number of 
Local Authorities in their respective 
areas, and more than 4,500 signatures 
have been obtained urging that all 
possible steps be taken to abate the 
nuisance from cement dust arising in 


the respective districts. 

Communications have also been 
addressed to the local branches of the 
National Farmers’ Union to ascertain 
whether any claims had been made in 
respect of loss sustained by Fruit 
Growers as the result of the deposit of 
dust upon the fruit and other vegetable 
produce grown in the area. 

While the Committee have received 

evidence that growers did suffer a loss 
through the cement dust owing to crops 
looking shabby and requiring additional 
washing to make them fit for market, no 
evidence has been obtained showing the 
actual cash loss per acre. 
_ The collection of evidence is making 
rather slow progress and the result of 
the Committee’s investigations are not 
yet complete. The recent unsettled 
weather has prevented further tests 
being taken by means of the Petri 
dishes, and it is this evidence which is 
most important to the Committee before 
they can prepare the final report. It 
may be that by the time the Conference 
is held in October next, the work of 
the Committee will be completed and 
a full report can be submitted.—O. 
James, Hon. Secretary, Investigation Come 
mittee, Clerk to the Council, Rural District 
Council of Dartford. 


Central and District Heating Schemes 


ROGRESS on these schemes has 
been steady, and a number of 
Central Heating Schemes have 
been accepted by various Councils and 
Ministries concerned. The London 
County Council have at least six schemes 
of Central Heating in progress to large 
blocks of flats; Holborn, Paddington, 
Edinburgh and Glasgow are also 
moving on these lines. The Padding- 
ton scheme isa large one, the first 
section comprising 900 flats, most of 
these in ten storey blocks, and one of 
the Glasgow schemes also propose a 
ten storey block, and central heating is 
proposed. 
On the schemes covering larger 
areas (though not necessarily a greater 
number of dwellings), a special com- 


mittee of the various Ministries has 
been set up to consider District Heating, 
and so far has approved of a number of 
schemes in England. 


These are as follows : 
No. of Houses 


Bilston ne are Oe 350 
Brynmawr ee ee 838 
COVENtEY. "2 F255. 

Dagenham. 2) bee Sa 850 
PIOUASIOW. cs tay ae, 345 
LWEG ie ke a has 15750 
PANIED Ace et ROR aS 1,690 
Salisiary es Goss ee 522 
Tonckenhiatn: (58s) eece 900 
Urmston 2 2 Lah 
Wythenshawe _..... 7,585 
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Swindon is also considering a scheme 
for about 1,100 houses. 

In Scotland a scheme is in progress 
at Bonnyrigg and a commencement has 
also been made on a District Heating 
scheme to the first section of a new 
town at East Kilbride, which it is 
expected eventually to comprise 10,000 
dwellings and all public buildings in 
the atea. Two other schemes in 
Scotland under consideration are at 
Pristhill, 560 flats, and Woodside, Fife, 
340 houses. 

Most of the above schemes are purely 
Thermal Schemes, but Coventry, Pim- 
lico and Wythenshawe schemes are 


Thermal Electric while possibly Luton 
and Swindon, if adopted, though 
thermal schemes in the initial stages, 
will ultimately become linked with 
Power Stations. 

Of the schemes mentioned those on 
which construction has actually begun 
are Urmston, Salisbury and Pimlico, 
and on the formert of these three the 
first 100 houses are already connected 
up and working. 

It is hoped by the time this report is 
ptesented to the Conference, some 
further interesting data about some of 
these schemes will be available.— 
Donald V. H. Smith. 


The Salford Corporation Act 


noteworthy feature has been the 
emergence of powers designed 
to implement the Society’s policy 
for the progressive elimination of 
smoke. The bill, now the Salford 
Corporation Act, takes its place on the 
Statute Book but not without occasion- 
ing alarm for its safe passage at times. 
Three sections deal with smoke 
abatement : © 
(1) Gives power to control the 
heights of industrial chimneys. 
(2) To secure the application of the 
principle of prior approval to all 
proposed new furnaces. 
(3) To establish “‘ smokeless zones.” 
Very little opposition was presented 
to. item: «No. “1; Under= the second 
heading the original Bill was designed 
to give control over all types of heating 
appliances but it was deemed politic to 
be satisfied with similar powers to those 
contained in the Manchester Act. ‘The 
Opposition to our attempt to extend 
control was keen and obviously gaining 
favour with members of the Lords 
Committee. To operate this section 
an advisory panel of experts on which 
the Health Committee, the Building 
and Development Committee, and the 
Ministry of Fuel and Power (Fuel 
Economy Section) are represented has 
been constituted. 
Opposition to the ‘“ Smokeless 
Zone” proposals was no more than 


anticipated and thanks to the use of 
arguments developed by the Society 
and constant quotation of “ Simon 
Report ’? recommendations the clause 
was admitted without alteration, but it 
should be noted that ‘“‘ Smokeless 
Zone” declarations are subject to 
approval by the Minister of Health and 
liable to Local Enquiry. 

A further forward step has been 
taken. After tentative enquiries and 
being satisfied about the availability of 
smokeless fuels locally the three-stage 
project was explained to a meeting of 
the local merchants operating in the 
City and, commencing with a degree 
of antagonism on their part, they were 
satisfied that they had, by having a 
preview of the projected design, a 
reasonable opportunity of catering for, 
and cultivating a greater demand for 
smokeless fuels. Certain difficulties, 
not entirely unknown to us, were 
referred to and grievances ventilated. 
Illustrative of the spirit of co-operation 
engendered by the meeting is their 
proposal for a further discussion with 
the promotors of the scheme, the local 
coke producers, the Fuel Overseer and 
their own representatives for the pur- 
pose of ironing out the difficulties and 
further their expressed willingness to 
exhibit smoke abatement posters in 
their offices, particularly if the posters 
advocated the use of readily obtained 


smokeless fuels. 


Easement in the staff situation has 
permitted a partial resumption of the 
pte-wart observations of industrial 
smoke emission and a survey of an area 
covering approximately one third of 
the City. It led to the discovery of 
three cases of overloading. In one of 
them, a laundry, an old vertical boiler 
is being replaced by a 31 ft. Lancashire 
boiler; in another, a brewery, the 
installation of economizets is advocated, 
whilst in the third, another laundry, 
the Lancashire boilers, incapable of 
being operated at high pressures 
through excessive wear and tear, are 
being replaced by new ones and the 
flues and settings overhauled. Other 
items of modernization will probably 
be carried out at the same time. The 
boiler house visits revealed a feature to 
which attention was directed on several 
occasions. Stokers, in their endeavour 
to counteract the high ash content and 
clinkering effect of low grade coal, are 
inclined to remove too much partially 
consumed fuel, sometimes to the extent 
of completely emptying the furnace. 
Apart from wasting coal it gives rise to 
the creation of volumes of dense black 
smoke, and the practice is much to be 
deplored. 

Grit emission nuisances have in- 
creased considerably. The usual cause 
is a vety high draught, often higher 
than necessary. Such cases are easily 


Joint Discussion on 


Progress 


Dr. R. Lessing (London) said that at 
the last Conference held in the West 
Country,’ at Bristol in 1935, he ~had 
concluded a paper on “‘ The Sources 
of Atmospheric Pollution” with a 
proposal for instituting a survey of the 
contributory causes of this evil. At 
long last a modest beginning had been 
made. As Chairman of the Technical 
Committee he wished to express the 
Society’s appreciation to Col. Cousin 
for the pains he had taken to perform 
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rectified, but in one case, that of a 
dyeing and bleaching works, nothing 
short of high expenditure on cyclonic 
grit arrestors, for which there was no 
space available, had to be advised. 
The firm was persuaded to take a long 
term view and decided instead to con- 
struct a new power-plant incorporating 
water-tube boilers and other modern 
equipment. The work is well in hand 
and will be a distinct improvement in 
an area already zoned for residential 
purposes. 

On the whole, there is a noticeable 
improvement in the quality of coal 
supplied to industrial boiler-plant and 
the Ministry of Fuel and Power are to 
be complimented for their endeavours 
in this direction whenever occasion has 
demanded their attention being directed 
to a particular case, but many firms need 
to be reminded that coke is a very 
suitable fuel for use in vertical boilers. 

The practice of making domestic 
coke available to tenants of all new 
houses equipped with ‘“‘ approved” 
appliances continues and undoubtedly 
more success could be achieved in 
ensuring the continued use of this fuel 
were time and staff not such important 
factors, but in any case that problem 
will eventually be solved when the 
““Smokeless Zones”? come into being 
and the delivery and use of bituminous 
coal is prohibited.—/J. L. Burn, Medical 
Officer of Health, Salford. 


the Survey and the 
Reports 


a somewhat thankless task. The tres- 
ponse to the inquiry was excellent in 
some, inadequate in others, and was 
not forthcoming at all in far too many 
cases. Col. Cousin had to cut his coat 
according to the diversified material at 
his disposal and this resulted in a 
garment of many colours and tattered 
in parts. The Society looked to those 
authorities who had tackled the job in 
earnest, to give their assistance by 
continuing their watchfulness and to 


report the effects of the Society’s good 
work in their areas. Eventually the 
sutvey would have to be intensified on 
the one hand by testing the air for 
polluting matter, and on the other by 
tracing the offending chimney emission 
to its original source, the combustion 
appliance and its fuel. 

One point in the report should be 
stressed. Putting the blame on inferior 
fuel was not justifiable as a generali- 
zation. Dr. Lessing’s record cleared 
him of any accusation of being an 
apologist for dirty coal. He could 
therefore say in good conscience that 
high ash in coal, however indefensible 
technically and economically, did not 
promote smoke formation. But, and 
a vety grave but, the natural dust in 
coal was most objectionable and was 
indeed one of the major sources of 
atmospheric pollution, being almost 
entirely responsible for the emission 
of grit and flue dust. 

If dust, as distinct from “‘* fines,” 
whieh were “mucly “coarser, “were 
extracted from all coal before cleaning 
or even from coal not to be cleaned 
owing to the present inadequacy of 
preparation plant, it could be burned 
without loss in pulverized fuel furnaces. 
This would entail the efficient utilization 
of several million tons of a portion of 
the coal which now escaped unburned 
ot only partially burned, to.create the 
appalling nuisance which we wished to 
eradicate. 

D. C. Cross (Institution of Gas 
Engineers and National Coke Federa- 
- tion) said he proposed to confine his 
remarks to the paragraph on grit 
pollution from gas works. He agreed 
there was little remedy for smoke and 
dust from horizontal retort houses, but 
pointed out that 56 per cent. of the gas 
manufactured in gas works now came 
from vertical retort houses, where it 
was pfactical to eliminate most of the 
smoke and dust in the retort house. 

In several gas works, a system of 
vacuum fans had been installed which 
successfully trapped the coke dust 
during extraction of coke from retorts, 
as this was the chief source of grit. He 
did not agree with the statement that 
there was no remedy for grit in the 


blast from water gas plants. He could 
state from his own experience that it 
was possible to install grit catchers or 
arresters on the top of water gas stacks 
which wete very efficient in stopping 
the discharge of grit. Many of the 
water gas plants in the country were 
fitted with these grit catchers and were 
working satisfactorily. He had in- 
stalled with success a grit catcher on 
the top of a steel chimney attached to 
a battery of Lancashire boilers burning 
only fine coke breeze and using forced 
draught. ‘This is a severe test on the 
efficiency of these grit catchers, and he 
was proposing to extend the system to 
all steel boiler chimneys. 

Another source of dust arising from 
gas works or any other works where a 
mechanical coal wagon tipper was in 
use—he had observed a cloud of coal 
dust every time a wagon was tipped. 
As his works had a food factory 
adjoining the retort house, steps had to 
be taken to eliminate this coal dust, and 
a successful remedy had been found by 
installing a system of 60 fine water 
sprays around the receiving hopper 
which created a fine blanket of water 
spray over the coal when it was tipped 
and had trapped any coal dust arising. 

He finally wished to refer to the high 
price of coke in some areas of England, 
which was perhaps out of step com- 
pared with the present price of gas or 
even coal. 

During the war it was the policy of 
the Government to stabilize the price 
of gas and encourage gas undertakings 
to place the additional cost of produc- 
tion on coke. There is no questioning 
the fact that the price of coke has risen 
at a much higher percentage than the 
price of gas, and this has been recog- 
nized by the fact that in the last increase — 
in price of coal, many gas undertakings 
did not increase the price of coke but 
raised the price of gas to meet the 
increased cost of production. 

He felt that if the gas industry had 
more freedom of control of the price of 
gas and coke, then the price of coke 
would in time be adjusted to its 
economic comparable value. 

James Law (Sheffield, Rotherham, 
and District Smoke Abatement Com- 
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mittee) said he was very pleased to have 
the opportunity of expressing his 
grateful thanks to the Society for their 
enterptise and initiative in attempting 
to record a survey of the atmospheric 
conditions throughout Great Britain. 
It was the most illuminating piece of 
work that had been attempted during 
the past thirty years and should give 
every delegate at the Conference food 
for very serious thought. 

Last year at Edinburgh he had 
stated that it was with a feeling of 
frustration regarding the lack of pro- 
gress made in other areas that made 
him wonder if we were serious with 
tegard to .smoke’ abatement? He 
criticized the existing Regional Com- 
mittees and their work. 

This survey had shown very definitely 
that the apathy and lack of interest was 
more widespread than any of them 
had thought possible. , 

In England only 47 per cent. of the 
local authorities thought it necessary 
to reply and of that number a further 
10 per cent. were of opinion that there 
was no atmospheric pollution problem 
to consider so that only about one third 
of the population of England was smoke 
conscious. 

In Scotland 31 per cent. of the local 
authorities replied and 7 per cent. had 
no problem so that smoke conscious- 
ness in the north was only 25 per cent. 

These were inferences that must be 
accepted and faced up to if smoke 
abatement was going to become some- 
thing more than a toy or a plaything 
for people when they hadn’t much to 
occupy their minds. 

The pollution of the atmosphere was 
a continuous process: it went on day 
and night throughout the years and if 
it was to be controlled the methods 
must also be continuous, not at a 
Conference once a year, which one 
forgot about until the next Conference. 

If a survey was made of the number 
of Inspectors who are doing smoke 
abatement work as a full-time occupa- 
tion it would be found that the total 
numbet was only twenty-five. 

With regard to standards of assess- 
ment, if there were no instruments in 
Operation to give records of what was 
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happening, they were only making a 
poor guess and that was apparently 
what was being done by more than 
half the local authorities in this 
country. Pollution recording gauges 
were not expensive, they didn’t require 
an amount of daily attention, but they 
did give an indication of the conditions 
of the atmosphere. They were not to 
continue guessing, but to make some 
records to show what is happening. 

Much discussion had taken place 
with regard to fuel supplies and as an | 
excuse an amount of careless stoking 
and bad appliances had been attributed 
to the fuel supplied. A census of the 
Sheffield area in 1946 showed that in 
the majority of cases, the fuel was as 
good if not better than that used in 
1938. If the boiler plant was adequate 
to take the load imposed and the 
appliances were good, the quality of the 
fuel was not of paramount importance. 
Greater discrimination however was 
necessary that at present, for the use of 
ungraded slack with sprinkler stokers 
was certain to cause grit emission. 
The indiscriminate use of forced 
draught had the same effect. 

Here he would also offer some 
criticism to the Ministry of Fuel and 
Power with régard to fuel supplies. 
Sir Stafford Cripps was asking for an 
increase of at least ten per cent. in the 
output of manufactured goods for 
export. Mr. Gaitskell was insisting on 
a ten per cent. degrading of all fuel 
supplies for manufacture in order that 
the graded fuels could be used for 
export. How could manufacturers 
increase their output to any extent with 
a lower grade fuel? This was a serious 
matter that needed adjusting. As 
smoke abatement officers, the indis- 
ctiminate use of ungraded fuel and 
forced draught was becoming a menace 
and was not in the interests of the 
manufacturer ot the community. If 
they had any doubts about this matter 
they were to watch the increase in the 
pollution deposits in the industrial 
areas. 

Had the survey been worth while ? 
It had shown up the apathy of many, 
the ignorance of some and the necessity 
for much greater efforts on the part of 


the local authorities, manufacturers and 
technical officers to control and prevent 
the increase of pollution which was 
taking place throughout the country. 

Dr. A. R. Meetham (Fuel Research 
Station of the D.S.I.R.) agreed that it 
was important, where possible, to 
measure the atmospheric pollution in 
districts before industrial or domestic 
development took place. Measure- 
ments of that kind were already being 
made in a number of places including 
Stevenage, where a new town was 
being built. 

There was reason to be pleased with 
the results of the tests which had so far 
been made by the Investigation Com- 
mittee of local authorities in the 
Thames-side area. This was the first 
time petri dishes had been extensively 
used for rapid surveys of the deposition 
of dust in the neighbourhood of cement 
wotks, and the surveys were yielding 
reproducible and intelligible results. 

Mr. Marsh had mentioned deposits of 
3-4 tons per day on a square mile in this 
area. In the nearby industrial district 
of East Greenwich in the same period, 
the deposits were only 1-2 tons per 
square mile per day, and in the remoter 
parts of the Thames-side area surveyed, 
deposits of less than 4 ton per square 
mile per day were common. There 
were signs, however, that since April, 
1948, the deposit near the cement works 
had diminished appreciably. Was this 
due to a reduction in the dust emissions 
from the cement works ? 

The percentage of calcium in the 
heavier deposits collected at Thames- 
side was usually 20-30 per cent., whereas 
pute cement-works dust contained 
about 40 per cent. of calcium or perhaps 
more. The inference must be that 
some of the dust collected was not from 
cement works. 

Dr. Meetham pointed out that 
observations with petri dishes were not 
made in average weather conditions but 
in periods of dry, fairly calm, weather. 
They could not be used instead of 
deposit gauges for measuring the 
average tate of deposit, and experience 
had proved that petri dishes tended to 
give results about 14 times as much as 
the insoluble matter collected in deposit 
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gauges. 

W. A. Damon (Chief Alkali In- 
spector, Ministry of Health) referring 
to the Thames-side Cement Works, 
said that the demand for cement had 
risen from two million tons in 1921 to 
eight million tons in 1939. From 1935, 
when it was established that electrical 
precipitation was a practicable means 
for dealing with cement kiln gases until 
1939 a large number of such plants 
were installed. With the outbreak of 
war the demand for cement fell and a 
number of plants were laid idle. At 
the cessation of hostilities it became 
necessary to step up production again 
rather violently and it was then found 
that most of the electrical precipitation 
plants had suffered so much corrosion 
as to be virtually unworkable. The 
cement companies had done their best 
to restore conditions but were severely 
hampered by shortages of steel plate 
and electrical equipment. Supplies 
were, however, now coming in slowly 
but steadily and good progress had been 
made in the past twelve months. 

Equally with the emission of dust via 
kiln chimneys, that from ancillary 
processes such as grinding, transporta- 
tion and bagging of cement could be a 
serious factor in local pollution. This 
matter was not being overlooked. At 
least one complete bag filtering unit 
had been installed, three more were in 
process of installation and quite a 
number were on order. 

There had been a definite improve- 
ment in conditions during the past 
twelve months and equally definitely 
there would be a further improvement 
in the next twelve months but it was 
necessary to sound a note of warning. 
About half of the total cement pro- 
duction of this country was concen- 
trated in the Dartford-Grays-Gravesend 
area and he feared that so long as this 
huge production continued in such a 
limited area—even when everything 
had been done that could be done— 
the irreducible minimum of dust 
emission would still be such as to 
cause complaint. 

Councillor John Duffus (Bexley) 
thanked the Secretary—Mr. Arnold 
Marsh, Dr. Meetham, and the Technical 


Committee of the Society, for the help 
given to the Thames-side Cement Dust 
Investigation Committee. 

Speaking on behalf of the Committee, 
he was pleased to report that the 
cement manufacturers had agreed to 
install electrostatic precipitators in all 
their factories, and when _ installed, 
95 per cent. of the nuisance would be 
eliminated. It was rather unfortunate 
that this agreement had been reached 
duri1g a steel shortage ; these firms had 
plenty of opportunity to install pre-war 
when there was no shortage of steel. 
However, better late than never. 

The Executive was asked to support 
the application for steel to construct 
the electrostatic precipitators. 

The full case would soon be ready to 
preseat to the local M.P.’s and despite 
the Chief Alkali Inspector’s rather 
pessimistic report, the Committee felt 
sute that the Minister of Health would 
give favourable consideration to the 
appeal for steel. 

G. Nonhebel said that he was 
speaking as a private member although 
he was connected with industry. He 
proposed to confine his remarks to the 
vizw point of the designer and manager 
of plant. 

He referred to the conference held at 
Leeds. on “ Dust in Industry.”: and 
said that the emphasis there during the 
discussions on plant performance was 
on measurement of concentration and 
particle size and stressed the importance 
of the expression of performance in 
quartitative terms. He referred to 
recent local acts containing smoke abate- 
ment provisions and pointed out that the 
relevant sections provided only that 
furnaces were to be as far as practicable 
capable of being operated continuously 
without emitting smoke. There was, 
however, no definition of smoke so that 
on a strict interpretation even a thin 
haze coming from a chimney could be 
called smoke. 

He suggested that members should 
think about mote precise definition of 
industrial smoke and reminded them 
of the paper read at last year’s con- 
ference by Mr. Hurley of the Fuel 
Research Station which showed that 
with certain types of boilers the lowest 
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loss of heat in chimney emissions was 
when there was a light grey smoke as 
measured with an optical device.. Here 
was a suggestion for guidance on 
measurement in quantitative terms 
which could, with suitable instruments, 
be measured and recorded. 

If bad smoke were defined as slightly 
worse than that which had been shown 
to give the highest efficiency of opera- 
tion that would be something managers 
of plants could understand and if 
instruments could be installed manage- 
ments could then see that their plants 
wete complying with the regulations 
in force. 

If some positive figures could be put 
forwatd as to what were considered 
reasonably good conditions in industrial 
districts designers of plant would have 
a better idea of the standard to which 
they should design. 

John Roberts (Cheltenham) drew 
attention to a paragraph on page 18 
referring to grit from coke ovens. It 
seemed to him extraordinary that the 
local authority were being pressed to 
erect aluminium pre-fabs close to a 
battery of coke ovens where it was said 
that nuisance arose from grit. It was 
simply asking for trouble to erect the 
pte-fabs there. In his view, smoke 
abatement was not everything; in- 
dustry came first. One must earn one’s 
bread first, and then seek a place to eat 
it more or less in comfort. Besides, 
the coke oven industry was a smoke 
abatement industry. 

Mr. Roberts then went on to describe 
an example of wasteful combustion of 
smoky coal in a well-known hotel in- 
that town. His object in so doing was 
to stress the fact that if the raw coal 
wete first treated in, say, the Mansfield 
retorts to’ eliminate’ 25 ~per- cent. of 
volatile matter, the remaining 75 units 
of smokeless fuel would radiate more 
heat into a room than would the 100 
units of raw coal. . 

J. Price Walters (Ministry of Fuel 
and Power) made a plea on behalf of 
the Engineers of Hospitals and Institu- 
tions and stated that he welcomed this 
opportunity of emphasising their im- 
portance to representatives of local 
authorities. It not infrequently hap- 


pened that, when a Ministry Engineer 
visited an Institution at the request of 
an Administrative Officer, he found that 
most of the recommendations he had to 
make had already been made previously 
by the Engineer, only to be turned down 
on grounds of cost, without the con- 
sideration the suggestions deserved. 
He felt that the raising of the status 
of the Hospital and Institution Engi- 
neers would encourage well qualified 
men to apply for these posts, with great 
advantage to the local authorities con- 
cerned. 

Mr. Price Walters then referred to 
the contribution by Councillor Young 
(Gateshead) and stated that he was very 
interested to learn that tenants of all- 
electric houses had expressed the view 
that the amenities more than com- 
pensated for the absence of the “‘ cheery 
open fire.” He considered that this 
auguted well for the whole house 
heating demonstration about to be 
conducted by the Ministry in various 
parts of the country, one of the objects 
of which is to ascertain whether British 
tenants will appreciate the amenities 
thereby provided and prefer them in 
spite of the absence of an open fire. 
Unfortunately, there would not be a 
demonstration in Gateshead but he 
invited Councillor Young to keep in 
touch with the Ministry’s Regional 
Office in Newcastle, so that he could 
visit the demonstration at Doncaster as 
soon as the houses were complete and 
tenanted. 

Councillor W. P. Stagg (Thurrock, 
Essex, UD: C)) stated he was from the 
Thames-side cement producing area; 
such district comprised 40,000 acres 
and a population of 74,000. Con- 
ference had heard Dr. Meetham on the 
results of the investigations made so 
far at the instigation of the joint body 
representing the local authorities on the 
Kent and Essex sides of the Thames 
cement producing area. Conference 
had!"also:. listened®-;tox. hiss friend 
Councillor Duffus of Bexley on this 
nuisance and he did not therefore 
desire to stress the matter again from 
that angle. He did however desire to 
express what in his opinion was neces- 
sary to ensure a limitation of smoke and 


grit nuisances. 

Councillor Stagg then went on to 
state that it was his opinion that 
appointments as Smoke and Grit 


Inspectors in each area were necessary 
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and their duties should comprise the 
work of the Alkali Inspectors and 
possibly the Factory Inspectors so that 
complete supervision of factories was 
undertaken. Conference knew only 
too well that an efficiency of 95 per cent. 
could be obtained by the use of electrical 
precipitators but a minimum of 80 per 
cent. ‘for ‘the time being “might ~ be 
satisfactory until the supplies position 
became mote easy. 

The salaries of such inspectors should 
be borne by the Ministry of Health, 
the prime duty of that department being 
the health of the nation; in fact the 
cost might be reimbursed to that body 
by the saving of doctors’ salaries. 
Reports upon all factories in the area 
would be made by such Inspectors, in 
the first case to the local authority, and 
periodical reports made to the Ministry. 

Councillor A. Stewart (Corby) con- 
sidered there would have been a much 
better response to the national survey, 
if the forms had been sent to the 
responsible official, that is the Sanitary 
Inspector. 

Regarding the Progress Reports, and 
the statement at the general meeting 
that the Society had approached the 
British Electricity Authority, he sug- 
gested that they should now approach 
the Iron and Steel Federation. 

Deposit gauges had been set up in 
Corby in May, 1948. In three out of 
the following four months, the records 
wete the highest published in Great 
Britain ; in the remaining month, they 
wete only beaten by Wellingborough. 
No other district came near those 
results. The deposits recorded in the 
four months were (in tons/sq. mile) 
111.69,° 79.47,-°73.77, 90.19 ‘Certainly 
Corby, and probably Wellingborough, 
did not like being top of the pollution 
league | 

Now, Corby had no legal powers, but 
could only use persuasion. Even if 
they went “‘ cap in hand ” to the works, 
and thereby reduced the figures by, 
say, 50 per cent., even then the deposits 


would be considerably higher than most 
places. 

F. W. Brick (Publicity Officer, Coal 
Utilization Joint Council) pointed out 
that the erection of all-electric and all- 
gas houses (suggested by Mr. Young, 
of Gateshead), did not offer a practical 
solution to the problem of domestic 
smoke pollution, since 80 per cent. of 
the total domestic heating load was 
taken by solid fuel. The ultimate 
solution, he suggested, depended upon 
the installation in all new houses now 
being erected of improved appliances 
which burned bituminous coal more 
efficiently than pre-war types and which 
could burn solid smokeless fuels when 
these are more freely available than they 
are to-day. 

Mr. Brick said that many local 
authorities were still installing inefficient 
appliances of pre-war design, and in 
general they advanced one of three 
reasons for this: (1) The long delay in 
delivery of the improved appliances, 
(2) that the extra capital cost of the 
improved appliances would bring the 
ptice of the houses above the ceiling 
permitted by the Ministry of Health, 
and (3) that they could not afford the 
extra capital cost involved. 

Dealing with the first point, Mr. 
Brick said that the production of 
improved appliances was now ample for 
all new housing and that if the local 
authorities placed theit orders when the 
plans were passed and did not wait 
until houses were in course of erection, 
they would receive the appliances in 
ample time for their requirements. 
With regard to the second point, he 
said that on the 20th April, 1948, 
following representations by the Coal 
Utilization Joint Council, the Ministry 
of Health had issued a circular to local 
authorities (No. 61/48), which stated : 

“The Minister attaches great im- 
pottance to the extended use of 
efficient modern solid fuel appliances 
and will take into account any 
additional cost involved when he 
considers tenders submitted for 
approval.” 

On the question of the extra capital 
cost involved, Mr. Brick said that a 
fuel saving of {1 5s. Od. a year justified 


.new houses. 


an extra capital cost of £10 assuming 
that the life of the appliance would be 
only ten years—and the life was more 
likely to be 30 or 40 years. He thought 
that if given the opportunity, tenants 
of houses would willingly pay an extra 
sixpence a week on their rent in order 
to have the benefits which the new 
appliances offered—improved perform- 
ance, saving in labour and in cleaning, 
and reduced fuel costs. 

Mr. Brick concluded with an appeal 
to the Society to concentrate all its 
resoutces on the task of persuading 
local authorities to install the latest 
improved solid fuel appliances in their 
He said there could be 
no ultimate solution of the domestic 
smoke problem so long as new houses 
continued to be installed with old-type 
appliances which would probably still 
be there in thirty or forty years’ time. 

Dr. Greenwood Wilson (Cardiff) 
began by saying that he welcomed the 
oppottunity of paying public tribute to 
the pioneer work of Mr. Donald V. 
Smith in the cause of district heating. 
He regretted that that work had not 
been followed up very vigorously 
throughout the country, particularly at 
a time when with such vast building 
programmes, there should have been 
sO many opportunities of including 
district heating schemes in the new 
Council Housing Estates. It seemed 
not to be generally understood that 
although such schemes would put up 
the rent perhaps five or six shillings per 
week, this would be more than offset by 
the saving of fuel (coal, electric or gas) 
and by the incalculable advantages to 
health and comfort that are brought to 
the homes of the people by district 
heating. He stressed the greatness of 
the boon to health, cleanliness and 
happiness of housewife and family 
conferred by constant hot water—one 
of the advantages of district heating 
schemes. | 

He also pointed out that with the 
central heating systems in each house, 
that it was possible to associate with 
district heating schemes, they could 
have here; .as.on the. Contifient, -a 
healthier and happier use of each home. 
Instead of the family in winter time 


having to crowd round the one source 
of warmth in the living room, distracted 
by the varying pursuits followed by 
individual members of the family, they 
could use to the full every room in the 
house including the bedrooms. For 
example, children could do their home 
wotk in their bedrooms in peace, 
whilst other members of the family 
downstairs could enjoy the wireless 
without feeling that in so doing they 
were distracting those members of the 
family who needed quiet for home 
work, reading, etc. Dr. Greenwood 
Wilson concluded by urging that the 
National Smoke Abatement Society 
should bring all pressure to bear on 
Central and Local Housing Authorities 


to speed up the provision of district . 


heating schemes the 
country. 

James Law replying to the discussion 
said that as a number of technical 
questions had been asked during the 
discussion it appeared that in fairness 
to the questioners, some suitable replies 
should be made. Mr. Nonhebel asked 
about smoke “‘ in such quantity as to be 
a nuisance’ which was not a simple 
matter. 

“Smoke is a nuisance when it 
becomes opaque on leaving the chimney 
top—irrespective of the colour—the 
‘Time Standard’ varies, but in most 
cases must not exceed two minutes 
during any observation of 30 minutes’ 
duration.” Grit was not so easy and 
must be collected on grit slides or petri 
dishes and proof given that it came from 
a specified chimney. Though the size 
of the grit particles were important and 
resolutions had been put with regard 
to size and quantity, the British Stan- 
dards Institution had not been able to 
give a definite specification with regard 
to this matter. Prosecutions had taken 
place for excessive grit emission, which 
was a growing menace and the use of 
inferior low grade fuels is increasing 
the amount of deposited matter daily. 

Mr. Max Young asked similar 


throughout 
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questions to which he hoped this reply 
would be satisfactory. 

Mr. John Roberts stated that coke 
ovens were large contributors to smoke 
abatement on account of the coke they 
produce, but he did not inform them 
about the nuisance caused to residents 
in the vicinity of those coke ovens, 
both from “ green gas” and sulphur- 
laden vapour from quenching. The 
amount of nuisance caused in this man- 
ner could be much worse than factory 
chimneys in an industrial town. 

Mr. Ellis of Bermondsey had com- 
plained of ships in dock and wondered 
who was responsible for the nuisance 
caused. The local authority in which 
the dock was situated was directly 
responsible for this smoke nuisance 
and the Public Health (London) Act 
1936, Section 3, gives them power to 
deal with such nuisance. In Liverpool 
very stringent action used to be taken 
to control smoke from shipping which 
could become a serious nuisance if 
efforts were not made to control it. 

Mr. Stewart of Corby had stated that 
his authority had the highest pollution 
recotds in Great Britain but this was 
not strictly correct as Scunthorpe in 
Lincolnshire showed higher records. 
In both these towns as well as Welling- 
borough, blast furnaces and Bessemer 
Converters were in continuous opera- 
tion and as these were basic industries 
and the impurity from the material was 
blown into the atmosphere, the nuisance 
was serious and should be controlled. 
Electrostatic precipitation would hold 
a considerable amount of the deposit if 
the users would go to the expense of 
installing such apparatus. Failing this 
action, it was possible that the people 
who lived in the vicinity of these works 
could take civil action and ask for an 
injunction against these people for 
material damage. This had been done 
in Sheffield with satisfactory results, the 
offenders having been compelled to 
install suitable apparatus to collect the 
dust. 


SMOKE ABOLITION AND THe 
Pig Cl. 


PROBLEMS OF EDUCATION AND 
PROPAGANDA 


HARDERN 


By LESLIE 


THINK we would all agree that 

we shall never achieve the aim of 

the National Smoke Abatement 
Society—the complete abolition of 
smoke in Great Britain—until we have 
created an active public opinion in its 
support. I stress the word active 
because there is plenty of passive luke- 
warm support, but that does not get us 
anywhere. Thete:.is- also'-a certain 
amount of passive resistance on the part 
of those who would have to spend 
money making changes to their fuel 
burning equipment. 

Our problem is how to fan this 
passive support into popular enthusiasm 
and how to overcome this passive 
resistance. Once we have reached that 
point the Government Departments 
and local authorities will have no 
difficulty in passing the necessary 
legislation and by-laws, the manufac- 
turers will be able to produce the right 
appliances, the firemen and stokers can 
be taught to operate them properly, 
and the inspectors will be able to super- 
vise their operation. 

Education and persuasion of the 
public to-day on any issue can be 
achieved more rapidly than ever before 
in history. The task of achieving it, 
however, has become much more 
complicated and expensive than ever 
before. It is no longer a question, as 
when Wilberforce was fighting for the 
abolition of slavery, of just travelling 
round the country addressing audiences, 
publishing and distributing a small 
number of books and pamphlets, 
writing articles in a few newspapers 
with limited circulation, and lobbying 
Members of Parliament. It involves 
the use of a very wide range of modern 
media of propaganda. A _ full sized 
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national campaign of this kind is 
beyond the resources of all but Govern- 
ment Departments, or large and wealthy 
industries. Smaller concerns, and par- 
ticularly Associations and Societies like 
the National Smoke Abatement Society, 
with limited resources, cannot hope to 
compete on such a scale, and have to 
be content with attaining their objects 
in a much longer period of time. They 
can, however, shorten this period by a 
careful study and selection of those 
propaganda methods which are within 
their means. 

I propose, therefore, to outline in 
this paper modern propaganda methods, 
to give some idea of their respective 
costs, and to make tentative selections 
of those which, in my opinion, would 
give the best value to the National 
Smoke Abatement Society. 


Advertising 

Advertising can be considered under 
the headings of (a) Press, (b) Outdoor, 
(¢) Indoor and (d) Direct Mail. 


(2) Press. Press advertising is the 
most usual method adopted for directly 
influencing the public. It covers the 
national, daily and weekly newspapers, 
the provincial and local newspapers, 
magazines. and periodicals, - trade, 
technical and professional papers, and 
a miscellany of annuals, guide books, 
estate booklets, church magazines, 
exhibition handbooks, sports’ pro- 
grammes, etc. One medium sized 
advertisement a week in the majority 
of these papers costs in normal times 
at least £150,000 a year. 

(b) Outdoor. A poster campaign on 
outdoor hoardings, on railway stations, 
on the sides of buses, trams, trolley 
buses and commercial vans, and by the 


use of illuminated signs, costs some- 
thing like £75,000 a year. 

(c) Indoor. Cinema slides in the 
majority of the cinemas in the country 
cost about £20,000 a year in rents, and 
short advertising films costing about 
£1,000 each to produce, cost about 
£25,000 each in rents. Assuming three 
films a year, the outlay would be 
£78,000. 


(d) Direct Mail. A letter or leaflet 
sent by post to every household once 
a yeat runs away with about £65,000. 


Publications 


A full programme of publications 
includes booklets, brochures, leaflets, 
diaries, catalogues and a variety of 
gadgets. The cost depends, of course, 
on the number issued, but a reasonable 
figure for a full year, after allowing for 
revenue from sales, would be not less 


than £30,000. 


Press 


A constant stream of news items and 
atticles is submitted to the national, 
provincial and local press, magazines 
and periodicals, the trade, technical 
and professional papers. Letters to 
editors are sent at all appropriate 
opportunities, either providing informa- 
tion or correcting errors. Press con- 
ferences are arranged frequently to make 
announcements of policy and develop- 
ments ; press previews of any displays 
ort exhibitions are held, and publications 
sent to all suitable papers for review. 

A properly staffed press department 
has officers to deal with the national 
press, the trade, technical and pro- 
fessional press, and the women’s press. 
These officers not only provide informa- 
tion, but write up articles and submit 
them for publication. In addition they 
engage free-lance journalists for special 
articles. The cost) of -sach- a press 
department would be about £5,000 a 
year. 


B.B.C. 


Every opportunity is taken of supply- 
ing information to the B.B.C. either 
in the form of happenings in the 
Society, for the news announcements, 
provision of scripts to broadcasters, or 
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the offer of speakers able and willing to 
broadcast. This work is handled by 
the press department mentioned in the 
previous paragraph. 


Platform Publicity 


There are numerous opportunities of 
providing speeches to Rotary Clubs, 
Chambets of Commerce, professional 
and technical bodies, women’s organi- 
sations and political groups, etc., and 
lectures to schools and educational 
establishments. Speakers and lecturers 
are engaged, and three or four can cover 
a large number of audiences all over the 
country. The cost of such speakers 
and lecturers amounts to some £2,500 
a year. 

National, Regional and Local Con- 
ferences are useful methods of bringing 
a message before a widespread public. 
Papers, discussions and brains trusts 
setve the triple purpose of educating 
those attending the conferences, supply- 
ing them with information to pass on 
to their colleagues and friends, and 
obtaining press and wireless publicity. 
It is usually possible, moreover, to make 
such conferences financially _ self- 
supporting. 


News Reels 


Occasionally events occur, as for 
example the opening of a new plant, 
which have an interest to the producers 
of news-reels and news magazines. As 
these ate shown to millions of people 
in a single week, they are of great 
propaganda value. The cost of 
arranging them can be included in those 
of the press department. 


Film and Film Strips 


(2) Production. There is an increasing 
tendency to use films and film strips 
for educational and informative put- 
poses. Generally speaking documen- 
tary films, as distinct from entertainment 
films, do not find their way into the 
ordinary cinemas. The most usual 
channel is non-theatrical distribution 
to schools, colleges, clubs, associations, 
ehurches, etc.;.. where there, is’. an 
enormous demand. 

To do the job properly it is desirable 
to produce one half-hour film and three 


or four short films a year, the longer 
film costing about £7,000 and the 
short films £2,000 each, orf, say, 
a production programme of about 
£15,000 a year. 

In addition, there is a widespread 
demand for film strips and _ slides 
especially in schools and colleges. A 
reasonable series of film strips and 
slides, with speakers’ notes, would cost 
another £2,000 a year. 

On similar lines, it is often desirable 
to supply recorded talks for those 
occasions where it is not convenient 
for a lecturer to travel to the association 
concerned. The cost is small, say 


£500 a year. 


(b) Distribution. It is not sufficient, 
of course, only to produce films and 
film strips, slides and records. That is 
only half the task. A central library 
has to be established, from which the 
films may be forwarded to all interested 
groups. Then, mobile projectors with 
trained staff, will have to be made 
available in different parts of the country 
to give shows to existing and to invited 
audiences. The cost of a country-wide 
distribution service would be at least 
£25,000 a year. 


Photographs 


A library of photographs of suitable 
subjects is always valuable for exhibi- 
tions, for illustrations for articles in 
the press, and for the use of free lance 
journalists. The cost of taking the 
photographs, prints, and indexing, with 
staff, would be about £2,500 a year. 


Exhibitions 


During and since the war exhibitions 
have become increasingly popular, and 
numerous. It is possible, in the space 
of two or three weeks, by means of a 
first rate stand, to impress a message 
on the minds of a million people. But 
the cost of a first rate stand at an 
exhibition like the Ideal Homes in 
London can be as much as £10,000. 
The smallest and least conspicuous 
space costs £500. ‘To take reasonable 
space in the leading national and 
provincial exhibitions calls for an 
allocation of £30,000 a year. 

Travelling exhibitions, either self- 


48 


contained in the form of specially 
equipped vans, or else carried in vans 
for erecting in suitable halls, are useful 
for taking the message to the smaller 
towns and villages. Ten such exhibi- 
tions are needed, costing some £10,000, 
and the running costs, including suitable 
staff, amount to £5,000 a year. 
Displays 

There are many opportunities for the 
use of displays, in local exhibitions, in 
processions, in civic weeks, etc. Apart 
from complete displays, there are calls 
for models, posters, wall sheets, dia- 
grams, etc. to fit in to other schemes 
and lay-outs. All these have to be 
made available at convenient centres. 
Assuming a hundred displays and 
models, at £30 each, two thousand 
double crown posters at 2/- each, 
20,000 wall sheets and diagrams, at 4/- 
each, and 100,000 hand-out leaflets at 
£3 a thousand, the cost, including 
catriage and maintenance, would be 


about £8,000 a year. 


Information 
A central information bureau is 
essential. It must be well equipped 


with a library, photographs, statistics 
and technical data. A lecture hall and 
film theatre are desirable, but not 
essential, additions. Excluding these, 
the cost of the bureau, taking into 
account tent, rates and staff, is not less 


than £3,000 a year. 


Contacts 


To make sure that policy and develop- 
ment are properly understood, either 
the chief officer or a public relations 
officer must spend considerable time 
establishing personal and friendly te- 
lations with the leaders of public 
opinion, and ascertaining their views 
and criticisms. This involves con- 
tinuous contact at meetings, receptions, 
lunches, dinners, etc., with cabinet 
ministers, prominent members of both 
Houses of Parliament, senior officials of 
Government Departments, lobby 
correspondents, newspaper proprietors, 
editors and publishers, authors, free- 
lance journalists, B.B.C. executives, 
film producers, industrial and com- 
mercial leaders, prominent planners, 


architects, builders, engineers, sur- 
veyors, doctors and many others. 
These personal contacts must be sup- 
plemented and strengthened by wide 
reading of the press, the professional, 
technical and trade journals, and by 
obtaining membership of the associa- 
tions, societies and clubs in which the 
leaders of public opinion are interested. 
These activities involve expenses and 
entertainment, running up to £1,000 a 
year. 


Opinion Research 


To make sure that propaganda is 
achieving the desired results, a periodic 
sutvey of public opinion should be 
taken in conjunction with a research 
organisation. This would cost £1,000 
a yeat. 


Summary 


The total of all these methods of 
education and research is over £500,000 
a yeatr—a sum which is, of course, 
quite outside the scope of the N.S.A.S. 
As you know, the amount spent last 
yeat on propaganda was about £1,000. 
The results achieved in the Jast few 
yeats with such tiny means are quite 
amazing. But we shall have to expand 
our propaganda very considerably if 
we ate to achieve our aims within our 
lifetime. 


Liaison 

One way of reinforcing propaganda 
is to make full use of natural allies. 
Every propaganda movement has a 
number of potential allies, and liaison 
can be made on the lines of joint or 
co-ordinated efforts. In the case of 
this Society, the allies are numerous, 
including the Solid Smokeless Fuel, 
Gas and Electricity industries, several 
Government Departments, such as the 
Department of Scientific and Industrial 
Research, the Ministry of Fuel and 
Power, the Ministry of Health and the 
Ministry of Town and Country Plan- 
ning, and a number of national organi- 
zations concerned with fuel, health and 
amenities. Every effort must be made 
to get their assistance in all fields of 
propaganda. 

I will now run through the various 
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propaganda methods again and _ set 
down my estimates of the minimum 
sums necessary to achieve smoke 
abolition in, say, the next twenty years. 

Advertising. J think we must forget 
all forms of advertising. Unless it 
is carried out continuously and on a 
large scale, money spent on advertising 
is mainly wasted, and continuous large 
scale advertising is quite beyond the 
Society’s means. 

Publications. 'The Society is already 
producing “ Smokeless Air,’’ an admit- 
able quarterly, whose circulation should 
be increased in size and frequency of 


issue aS soon as possible. We also 
have Mr. Marsh’s_ excellent book 
“Smoke.” I feel that we ought to 


extend our range of publications, to 
include leaflets, pamphlets, and papers, 
up to an expenditure of £5,000 a year. 

Press. The press is likely to be our 
most fruitful field, and I consider that 
we should build up our press depart- 
ment as rapidly as possible to a limit 
of £5,000 a year. 

B.B.C. The press department will 
be able to keep in constant touch with 
the B.B.C., supplying news items and 
scripts. No extra cost is involved. 

Platform Publicity. As the Society 
has enthusiastic members all over the 
country, we should be able to rely on 
voluntary efforts for speeches and 


lectures. Conferences must be made 
self-supporting. 
News Reels. Were again the press 


department will make arrangements 
for suitable inclusions, without cost to 
the Society. 

Films and Film Strips. ‘The produc- 
tion and distribution of films is quite 
beyond the Society’s means. Film 
strips and recorded talks, however, 
are much less expensive, and, in view 
of the importance of pressing home 
our story in schools and colleges, I 
feel that we ought to spend £2,000 a 
year on them. 

Photographs. We must depend mainly 
for the time being on voluntary efforts, 
supplemented by a few purchased from 
the agencies, spending, say, £100 a year. 

Exhibitions. We cannot afford to 
take space in the main national and 


provincial exhibitions, or to equip and 
run the expensive travelling exhibitions. 
Our efforts must be confined to displays. 

Displays. We can obtain valuable 
publicity by supplying attractive and 
colourful display units, models, posters, 
wall sheets, diagrams, etc., for use in 
local exhibitions, civic weeks, festivals, 
and similar functions. As these suffer 
badly during transport, it will be 
advisable to have provincial storage 
centres. I recommend an annual ex- 
penditure of £4,000 under this heading. 

Information. It is most important 
that we should run an efficient and well 
equipped information bureau, able to 
supply literature, photographs, statistics 
and technical data to all enquirers. It 
would be difficult to do this for less 


Discussion on Mr. 


John Roberts (Cheltenham) took 
the opportunity to pay tribute to the 
excellent work done by the N.S.A.S. 
Of all the organizations with which he 
had been associated over a long period 
of years, he knew of none that could 
be recommended to spend its resources 
so wisely and to such good purpose as 
the N-S.A.S, 

He recommended that the Council 
should prepare a case to put up to the 
Ministry of Health in support of a 
grant to continue the good work. 

W. Beaumont (Chief Sanitary In- 
spector, Coventry) referring to the total 
costs of £500,000 a year being the 
estimated amount necessary for putting 
into effect all the methods of education 
and research suggested by the author, 
asked “‘ where is the money to come 
from?” 

He maintained that the question of 
atmospheric pollution was a national 
problem and therefore greater financial 
support should be given by the Govern- 
ment to the Society and also to local 
authorities. That the Society should 
be appointed as a “ Board of Control ” 
vested with powers» to advise and if 
necessaty, to direct local authorities 


upon the question of atmospheric © 
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than £2,500 a year. 

Contacts. Personal contacts at high 
level “arewlikely to be of growing 
importance in the future, and I consider 
£1,000 a year would be well spent on 
this activity. 

Opinion Research. We must be con- 
tent with the findings of our own 
members for the time being. 


Recommended Annual Expenditure 


The total of these recommendations 
is £19,600, or, say, £20,000 a year. 
Such expenditure on propaganda, while 
it would not achieve spectacular results 
in a short period, should nevertheless 
go a long way towards achieving the 
abolition of smoke within the lifetime 
of many of us. 


Hardern’s Paper 


pollution. Only in this way would it 
be possible to secure uniformity and 
concerted action. Local authorities 
should be reimbursed to the extent of 
50 per cent. of the cost of carrying out 
the work under the direction of the 
controlling body. He said that in his 
opinion the existing machinery for 
dealing with the problem of atmo- 
spheric pollution was most inadequate 
and inefficient. The work required 
accelerating by means of increased 
financial backing and greater control. 

F. V. A. Smith (Chief Sanitary 
Inspector, Burton-on-Trent) said that 
his Authority were shortly holding a 
municipal exhibition and in his search 
for exhibits he was very surprised to 
find how few illustrations were available 
in connection with the work of atmo- 
spheric pollution. 

He suggested that the Society appoint 
a panel of experts to consider the 
possibility of producing suitable photo- 
graphs, films and film strip to help make 
the public smoke-conscious. 

Alderman W. K. Heaton (Bury) 
congratulated the author on the amount 
of detail contained in the paper, but 
could not agree with the recommenda- 
tion to spend £20,000 annually for a 


period of ten years. He pointed out 
that while there were about 1,500 
authorities in the country, only about 
400 were affiliated to the Society. So 
far as Bury was concerned he could not 
pledge his Authority to such a scheme. 
Alderman Heaton drew attention to the 
fact that it had been stated earlier in the 
Conference that probably there would 
be a financial grant from the Ministry 
of Fuel and Power, but he noticed that 
when the Minister of that Department 
addressed the Conference the previous 
day he had made no reference to such 
a grant. Personally he was not sur- 
prised at this omission, as in his opinion 
no Government Department would 
subscribe to such an amount as had been 
mentioned without having control of 
the spending of any grants made. 

Alderman Heaton went on to say 
that he felt this question was one for 
the Minister of Health who should give 
Local Authorities powers to deal with 
the problem. His Authority had 
applied to the Ministry for such powers 
in byelaws some months ago and the 
Ministry did not grant the making of the 
Byelaw required, to deal with the 
‘problem. Surely with the putting into 
operation of the National Health Act, 
the first essential to good health was a 
clean and unpolluted atmosphere, and 
unless Local Authorities had the powers 
in this, direction, then the population 
was not likely to reap the full benefits 
of such an Act. 

Arnold Marsh (General Secretary) 
said that he welcomed Mr. Hardern’s 
paper very much indeed. He had now 
been for many years engaged in the task 
of trying to secure for the Society the 
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maximum of publicity that was possible 
with the extremely small resources 
available, and he was grateful for the 
most convincing way Mr. Hardern had 
stressed the need for the planned 
selection of activities. Concentration 
of attack on the most favourable targets 
was essential, and the danger always to 
be guarded against was that of dis- 
persing one’s offensive power over so 
wide a front that it was everywhere 
weak and ineffective. 


A scientific approach to the problem 
of propaganda with limited means was 
necessaty: that meant experimenting 
and carefully observing the results of 
the experiments, and in fact of all their 
propaganda work, so that effort could 
be directed more and mote on the 
projects that gave the best returns with 
the least outlay of money and time. 


Replying to the criticism of Mr. 
Smith of Burton-on-Trent about the 
small amount of photographic and 
exhibition material available, Mr. Marsh 
said that exhibits were being built up 
as quickly as the time that could be 
allocated to this work would allow, and 
that many new photographs were 
becoming available as the result of an 
appeal by the Society published in the 
photographic press during the summer. 
A great deal of correspondence and 
other work was involved in such 
schemes, and had to be subordinated to 
conference and other urgent business. 
Requests for the loan of exhibition 
material were continually being received 
from local authorities and others, and it 
was unfortunate that so many came at 
the same time. 


SMOKE PREVENTION IN RELATION 
TO TOWN PLANNING 


by J. NELSON MEREDITH, F.R.I.B.A., 
City Architect, Bristol 


“A spotless town is a more moral town than an air-polluted town. Itis hard 
to have clean children in a dirty town, and physical dirt is closely related to 


moral dirt, and both lead to degeneracy. 
good results in schools that exist in an ait-polluted atmosphere. 


It is too much to expect 
We cannot 


imbue the young with a sense of beauty when beauty itself is bedaubed.” 


N this paper I speak solely as an 
Architect, and I make it plain at the 
outset that I donot in any way profess 

to be able to express an opinion from a 
medical or health point of view, except 
to say that it is manifest to everyone 
that smoke cannot be anything but 
injurious to health, this being borne out 
by the fact that deaths from. pulmonary 
complaints and the Infant Death Rate 
are much higher in built-up Industrial 
Areas than in the Country Areas. 

An important point to remember is 
that each year three million tons of 
solid matter are thrown into the air 
together with about five million tons 
of sulphur dioxide (which is equivalent 
to about eight million tons of sulphuric 
acid) from the industrial and domestic 
chimneys in this country, and further, 
some thirty odd years ago, it was 
calculated that six million tons worth 
of fuel was wasted in England on the 
production of useless smoke. This was 
a mere waste of coal and in addition, 
we must allow for the cost of extra 
washing which smoke causes in every 
household, the damage to agriculture, 
buildings, and last but by no means 
least, health. Obviously a8moky town 
cannot be a clean town and when we 
realize that over every square mile of 
our industrial towns anything from 
200 to 500 tons of smoke dirt falls 
each yeat with various corrosive acids 
and vapours in addition, it is obvious 
that unless action is taken to prevent 


52 


—Dr. Evans, Chicago. 


this menace, all our Planning Schemes 
will be to a great extent in vain. 


Breathing being a continuous process, 
it is well to remember that the body 
takes in about 3,000 gallons or 35 lbs. 
of air each day, seven times the average 
amount of food and drink. 


No doubt you will expect me as an 
Architect to be expressly concerned 
about the disastrous effect of smoke 
upon buildings; and as buildings will 
form the major part of our Town Plan- 
ning Schemes it is from this aspect I 
offer my comments. 


Coal, I believe, has been in use 
since about 1500 B.c. and for some 
seven hundred years complaints have 
been put forward. In the 13th century 
we are told that Queen Eleanor when 
staying at Nottingham was unable to 
remain in the city owing to the smoke 
nuisance and moved to Tutbury, and 
at the end of this same century, certain 
important people complained of smoke 
in the London area. 


In the 16th century, Queen Elizabeth 
complained of smoke in the Westmin- 
ster area with a result that certain 
industrial concerns turned over to 
wood. Later we hear of complaints 
by Charles I] and we read that in the 
17th century John Evelyn wrote, 
referring to London — “ That this 
glorious and ancient city should so 
wrap her stately head in clowds of 
smoake and sulphur so full of stink 


and darkness, I deplore with just 
indignation.” 

Sunlight, as we all know, aids the 
general resistance to disease and is one 
of the essentials of animal and veget- 
able life—obstruct it by smoke and the 
result is obvious. 

Let us not forget these points and 
endeavour to realize the vital task 
which lies before us. 


The Need for Vision 


Town Planning cannot possibly be 
cattied out without v7s7on, and when we 
plan either the most meagre dwelling 
or a Civic Centre, we visualize the 
final achievement and suggest various 
materials accordingly. In other words, 
we visualize the finished product. 
Yet in how many of our building works 
of the past has this been materialized ? 
Look at the Town Halls in Manchester 
and Birkenhead, once cheerful and 
bright buildings, now covered in a 
shroud. Surely when the Architects 
designed these they. did not anticipate 
these black masses? Look at St. 
George’s Hall in Liverpool, once a 
beautiful light brown colour, now a 
dark mass having lost practically all 
resemblance of the beauty of Darly 
Dale Stone. Would Elms and Cockerell 
now find it difficult to recognize their 
reat conception? 1 believe. they 
would. 

Fortunately under the 1947 Town 
and Country Planning Act, Local 
Authorities have executive powers by 
means of which conditions can be 
attached to their consent to proposed 
industrial and other building develop- 
ment of the land specified in the Act. 
They can when dealing with proposed 
developments that include fuel burning 
installations require the use of methods 
which are as smokeless as practicable 
and can attach suitable conditions for 
this purpose to their consent. 

Incidentally, I trust that other Local 
Authorities will follow the examples 
set by the City of London and Man- 
chester Corporation, who, in their 
lease agreements for industrial areas 
have excellent clauses as to the con- 
struction of furnaces and alterations to 
furnace equipment, etc. 
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In the Housing Manual, 1944, the 
Ministry of Health state :— “‘ The 
Government and the Industries con- 
cerned are alive to the need for develop- 
ing domestic fuel appliances and installa- 
tions designed to give greater efficiency 
and reduce the emission of smoke. 
Recently both together and separately 
they have sponsored an _ increasing 
volume of research towards this end. 
There is now a widespread demand that 
the evil of atmospheric pollution shall 
be resolutely attacked, one of its 
principal causes being the inefficient 
combustion of raw bituminous coal in 
the home. The Government attach 
particular importance to smoke abate- 
ment in view of the injuries to health 
and to general amenity caused by 
atmospheric pollution. The extra 
labour of the housewife is another evil 
result which must not be overlooked.” 

In our post-war Reconstruction 
Schemes a series of opportunities will 
occut for making the “ resolute attack ” 
recommended both over the whole 
field of Industry and to a very large 
extent in Housing. Measures can be 
taken to ensure that new fuel burning 
installations for industry and com- 
mercial heating are both efficient for 
their purpose and such as can be 
operated with maximum smokelessness. 
Complete freedom from smoke emission 
in new houses may not be immediately 
possible but the Housing Manual 
recommends that open fires installed 
should be suitable for burning smoke- 
less fuel as well as bituminous coal. 
Steps. have already been taken in 
Bristol to this end. . 

Any town could and should be a 
pleasant place in which to live, yet few 
of our towns ever approach those 
standards of amenity that makes people 
consciously regard them as pleasant 
places in which it is a privilege to work 
and live. It appears that many are 
simply places to work in and then to 
escape from. 

We grumble about the vast sprawl 
that has taken place in our large towns 
but can we wonder at this when we 
realize that the simple needs of our 
people, i.e., healthy air and sunshine 
for the children, clean surroundings to 


give a clean home and less household 
labour, a garden where the grass is 
green and flowers will flourish, are 
non-existent ? 

I firmly believe that the esthetic 
sense of the town dweller has been 
blunted by his environment or has 
perhaps never been given the oppor- 
tunity to develop. Drab surroundings, 


dimmed sunshine, the shroud of dirt. 


over everything, the loss of colour, all 
these mean lower standards and weak- 
ness of effort that is needed to remove 
them. Small wonder that we see 
cheap and tawdry substitutes for the 
beautiful. 

To combat this great enemy, Smoke, 
I believe we should begin with the 
young people in our schools. Young 
minds ate very receptive and if those 
responsible for the education of our 
children endeavour to instil into these 
young minds what harm can be done 
by smoke and what really does make a 
city ot town a pleasant place in which 
to live and work, I feel we could look 
forward to a happier and_ healthier 
existence. 

Incidentally, we must not forget that 
in a smoke laden atmosphere, the health 
of children is particularly affected. 
The ceaseless fall of smoke dirt degrades 
environment, robs our towns of much 
of the amenities they might enjoy and 
is one of the principal causes of Urban 
squalor. Reconstruction and Town 
Planning measures that fail to take 
this factor into account can never fully 
achieve their goal. Smoke dirt 
corrodes, soils or destroys stonework, 
fabrics, metal and paint. Everywhere 
money and labour is diverted from 
productive tasks to repair or prevent 
the ravages of smoke, and I understand 
that over the year, wastage is measured 
in millions of pounds. 

Plant life suffers as does human life. 
In many areas beauty and solace of 
flowers and greenery is next to im- 
possible or is won only by costly effort. 

I have mentioned.earlier John Evelyn 
and from his day in the reign of Charles 
II to the present day people have been 
trying to solve this problem. I feel, 
however, that the attempts made have 
failed because of the over-riding need 
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to burn coal without regard to the con- 
sequences. Nevertheless, in the last 
two generations much has been done 
and here I pay tribute to the National 
Smoke Abatement Society. It is, I 
feel, the bounden duty of us all to do 
everything we possibly can to support 
the Society in their great work. 

Smoke is formed by the imperfect 
combustion of taw bituminous coal. 
It can be prevented either by burning 
raw coal only under such control and 
in such suitable appliances that by 
ensuring perfect combustion no smoke 
is formed, or by first pre-treating the 
coal to give fuels that are smokeless 
under all conditions and utilize the 
smoke-producing constituents as 
materials (and they are very valuable 
materials) for productive purposes. 

Smoke prevention. is one important 
reason for securing a better and more 
scientific utilization of our coal reserves. 


Central Areas 


In our reconstruction schemes, cen- 
tral areas will in the main be the first to 
be dealt with. Therefore, the first part 
of any town or city to be made a 
smokeless zone will normally be the 
central area. These are particularly 
suitable for a number of reasons. They 
consist mainly of business and admini- 
strative premises, shops, theatres, etc., 
all of which from the nature of their 
heating frequirements can be made 
smokeless with little difficulty and 
economically. The central area is, or 
at any tate should be, the most im- 
portant part of anv town. A city or 
town is judged by its own citizens and 
by its visitors by the standard revealed 
at the centre; in short, it is the heart 
of the city or town. Therefore, the 
new buildings to be erected in the 
central areas should be _ smokeless 
themselves and should not be forced 
to suffer rapid degradation by blacken- 
ing and corrosion because of smoke 
emitting neighbours. Manifestly it is 
bad planning to strive for beauty and 
amenity in the centre of our towns 
without at the same time doing our 
best to give the reconstructed areas an 
atmosphere in which it is possible for 
these beauties and amenities to be 


retained, mellowed and enhanced rather 


than degraded by the advancing years. | 


Central areas should contain, and 
more are more likely to contain, parks, 
gardens, and tree-lined streets or 
boulevards. Here again a smokeless 
atmosphere is necessary if grass, trees 
and shrubs ate to thrive and if they 
are to give pleasure rather than by 
their dinginess depress us. 

Colour and brightness are needed if 
the centre is to be a place of charm and 
achieve dignity with gaiety. 

The District Heating Scheme pre- 
paired by Messrs. Arthur Scull & Son 
Ltd., a Bristol firm of engineers, for 
the central portion of the city, is 
certainly a means of achieving a 
Smokeless Zone. 


The Disfigurement of Stone 


The most obvious and _ familiar 
effect of smoke on buildings, stone and 
brick (and I would add, statues’, is the 
disfigurement due to the blackening 
of the surface and the encrustations of 
sooty matter that frequently obliterate 
essential lines and decorations. Such 
disfigurement does not in itself injure 
the stone and does not cause material 
loss. It does, however, seriously re- 
duce the zsthetic and decorative value 
of a building and from that point of 
view, soot and tar may be said to have 
a destructive effect. 

The material effect is caused by the 
corrosive action of the sulphuric acid 
contained in the deposit, and that 
brought into contact by air, rainwater 
ot condensed moisture is the most 
serious economic factor. 

Here J must emphasize the fact that 
atmospheric pollution is by no means 
the only cause of decay ; as a matter of 
fact it has too often been blamed for 
decay that can be traced to some quite 
different cause. A very common cause 
is contamination of the stone by 
soluble salts other than those produced 
by chemical reaction with atmospheric 
gases. The cause can, however, be 
largely avoided in new buildings by 
the exercise of suitable precautions by 
the quarry owner, the builder and the 
architect. Occasionally, though rarely, 


and then generally by mischance, the 
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salts are present in the stone before it 
is placed in position. Usually, how- 
ever, they are absorbed from an external 
source, from the soil or from neigh- 
bouring materials in the building such 
as mortar or brick and concrete backing 
or they may be the result of the mis- 
taken use of water soluble materials for 
purposes of cleaning and preserving. 
Nevertheless,, chemical analysis will 
reveal what salts are present and suitable 
investigation will often give some 
indication of their origin. As a rough 
guide for distinguishing between effects 
of atmospheric pollution and those to 
salts contamination from some other 
source, it may be stated that except with 
magnesian limestone, the appearance of 
efforescent salts on the surface of the 
stone indicates that the decay is to be 
attributed to some cause other than or 
in addition to atmospheric pollution. 


Decay of Limestone 


Incidentally, limestones are the ones 
principally affected. These stones, of 
which the principal constituent is calcium 
catbonate, reacts with sulphuric acid 
to form calcium sulphate. Erosion is 
assisted by the fact that calcium sulphate 
occupies a larger volume than the 
carbonate from which it is formed and 
is rather more soluble in water than the 
carbonate. One of the effects of the 
reaction is the formation of a hard 
impermeable skin on the surface of the 
stone which tends to blister. An ugly 
form of decay is thus set up. The 
formation of the sulphate skin is 
inhibited in exposed positions where 
the surface is frequently washed by 
rainwater. In sheltered parts the sur- 
face gradually blackens and thus is 
developed the familiar black and white 
effect seen in so many of the Portland 
stone buildings in our cities to-day. 

There is some difference of opinion 
as to the esthetic effect of soot on 
limestone buildings. Only recently 
when discussing with an architect 
friend some buildings in Bath, he was 
very definitely of the opinion that these 
buildings would be by no means 
enhanced were the discolouration re- 
moved. Present day conditions are 
such that it is unusual to see in this 


country any but the newest town 
buildings in a clean condition, so that 
soot has come to be regarded as artisti- 
cally desirable, but it cannot be denied 
that its effects are often unpleasant and 
on atchitectural sculpture often ludi- 
crous. From the technical point of 
view, soot deposition is harmful rather 
than protective and for this reason, 
if for no other, is undesirable. 


Slate 


Slate is another building material 
which is attacked by atmospheric 
gases, and as Sir Frank Baines has 
said, “‘Even the Westmorland slates 
which used to be regarded by architects 
as the best for roofing, and as an almost 
permanent material, have been so 
attacked by atmospheric pollution that 
the finger can be driven clean through 
them without any material resistance.” 
Decay usually manifests itself on the 
underside, especially between the laps 
where water is held in contact with the 
slate by capillary attraction. 

Sandstones are not so readily affected 
except when they contain a calcite 
cementing material. This reacts with 
sulphuric acid with the result that 
silica sand grains become loose and the 
stone breaks down and disintegrates. 

Reconstructed stone which is usually 
manufactured from crushed natural 
stone and Portland cement, behaves 
in much the same way as natural stone. 
Sutface erosion and skin formation 
occuts. In general the material has 
not yet been used sufficiently long for 
the more spectacular effects of atmo- 
spheric pollution to show themselves, 
although instances are known where 
flaking is occurring in much the same 
manner as with natural limestone. 

Mortar may be severely affected, 
largely because of its porous structure 
and the fact that it is undergoing 
chemical changes for a considerable 
time after it has been placed in a wall. 

Brick is to some extent attacked and 
particular decay has been noted where 
it has been used in conjunction with 
limestone. The sulphates from the 
decay of the latter have penetrated the 
sutface of the brick and by crystalli- 
zation and expansion have loosened 
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cable. 


the surface. Except where this ab- 
sorption and penetration takes place, 
no other deleterious effects are attribu- 
table to atmospheric pollution. 


The Houses of Parliament 


A noteworthy case of decay to stone- 
work due to defect in the original rock 
is that to the Houses of Parliament. 
The building was begun in 1840 and 
completed in 1852. Evidence of decay 
was apparent before the building was 
completed and by 1861 an Expert 
Committee was appointed tc examine 
the problem and to suggest the best 
means of preserving the stone. Since 
then decay has continued and extensive 
repairs and replacements have had to be 
undertaken, costing several hundred 
thousand pounds. The primary causes 
of the decay were the use of a magnesian 
limestone, unsuitable for the decorations 
it had to carry and faulty bedding of some 
of the stone. Furthermore, another 
cause of the trouble was the use of iron 
dowels and tie tods which naturally 
rusted. Obviously these should never 
have been used. 

I myself have experienced trouble due 
to faulty bedding of stone and here I 
should like to stress the extreme im- 
portance of the laying of masonry on 
its natural bed. 

Incidentally, in a recent case <in 
Bristol where I was anxious to preserve 
the facade of a building of historical 
and architectural interest, I found on 
inspection that in addition to decay 
caused by atmospheric pollution, a 
large number of stones were fractured 
due to the use of iron cramps, with the 
result that preservation was impracti- 


With regard to remedies, I must 
emphasize that until pollution of the 
atmosphere by smoke and acid gasses 
is regarded in the same light as pollution 
of water supplies and treated accord- 
ingly, disaguration and decay of build- 
ing stone due to this cause will 
necessarily continue. Suitable choice 
and use of material is to a certain extent 
a safeguard against decay but is of 
course little safeguard against dis- 
colouration by soot. Indeed those 
building stones that suffer most seriously 


in this respect are amongst the most 
durable. Surface treatments designed 
to confer weather resistance are seldom 
helpful. In special circumstances 
where the treated stone can be kept 
under observation and where the treat- 
ment can be renewed from time to time 
as may be necessary. a suitable selected 
stone preservative can occasionally find 
useful application. General and in- 


discriminate use is not to be recom- - 


mended. I admit that oil paint applied 
when the stone is dry and renewed 
every few years has good protective 
qualities, but I have seen many excellent 
examples of stonework and _ stone 
catving spoiled by the use of oil paint. 
Paint is of course not suitable for the 
treatment of buildings of historic and 
archeological importance. Limestone 
buildings can be maintained in a clean 
condition by hosing them down with 
water at intervals. 

The inhibition of skin formation and 
the removal of decomposition products 
should also enhance durability. The 
Goldsmiths’ Hall in London has for a 
long period been washed in this way 
twice a year, with excellent results and 
certain other buildings are now being 
maintained in the same way. Whether 
this method would be equally effective 
if applied to sandstone buildings is 
doubtful. Some types of sandstone 
may benefit more than others. 

To regain a good appearance in old 
buildings that have been allowed to 
become very dirty, more elaborate 
methods are needed. Only water or 
steam should be used. Chemical 
cleaning agents which are liable to 
leave soluble salts in the pores and to 
cause subsequent decay should always 
be avoided, however attractive they 
may appear to be either in effectiveness 
or in relative cost. 

It is, of course, manifest that purifi- 
cation of the air would contribute to 
imptove the appearance of buildings 
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and to extend the useful life of the 
materials employed in their con- 
struction. 


Prevention however is better than 
cure so let us all strive for clean air to 
which smoke is the enemy. 


I therefore recommend the installa- 
tion of District and Block Heating 
Schemes, and in the hope that gas and 
electricity might possibly be distributed 
at a cheaper rate, more use be made of 
these in industrial, commercial and 
domestic heating (and I would add 
railway engines under electricity), open 
fires suitable for burning smokeless 
fuel, new fuel burning installations both 
efficient and such as can be operated 
with maximum smokelessness, and, this 
is important, to do all within human 
power to arouse the interest of the 
general public. Here I feel sure the 
Press and the B.B.C. could be most 
valuable agents and would it not be 
beneficial if the post offices franked all 
letter stamps with the slogan “‘ Unholy 
Smoke ” ? : 

Town Planning affects every indivi- 
dual in the country, so it behoves every- 
one to strive for the prevention of 
smoke. 


Let it be said by those who will come 
after us—they did a magnificent job 
when they used their common sense 
and took action to control smoke. 


In conclusion, I offer my grateful 
acknowledgements to : 


The National Smoke Abatement 
Society for the valuable literature it 
has prepared and distributed; Mr. 
Arnold Marsh, its General Secretary 
and Editor, whose book ‘‘ Smoke: 
The Problems of Coal and the Atmo- 
sphere ”’ is a veritable mine of informa- 
tion, and Mr. R. J. Schaffer (Building 
Research Station) whose report on 
Atmospheric Pollution in its bearing on 
the weathering of stone and similar 
building materials is most enlightening. 


Discussion on Mr. Meredith’s Paper 


Alderman J. J. Milton (Chairman, 
Bristol Health Committee) said that he 
had come to take part in the discussion 
to endeavour to get the Conference to 
take a more optimistic view of the 
Society’s work. Some said they had no 
smoke problem; others asked the 
Society's help because they had 
apparently achieved little. 

In the first place they all had the 
smoke problem. It was a national 
problem and affected them all because 
it was a health matter and smoke had 
no barriers ot boundaries. Secondly, 
in re-planning house erection, alteration 
of industrial power plant, or in fuel 
saving, all the interested sections were 
seeking advice and installing plant or 
equipment that would abate smoke and 
reduce fuel consumption. 

The Society had achieved much and 
had built better than many seemed to 
think or know, and evidence was shown 
by the speaker, who was an architect 
of some repute, coming to take part in 
the conference. He congratulated him 
on his Paper and trusted that Con- 
ference would take a more optimistic 
and positive view and go forward to 
achieve much mote. 

Sir George Elliston (Past President) 
said he had hoped to hear more from 
Mr. Meredith about the development 
of = ‘district heating schemes. .<Fhe 
present was a unique opportunity to 
adopt such schemes, especially when 
rebuilding the business quarters of 
large cities now in a state of devastation. 
The opportunity was equally tempting 
in connection with the development of 
housing estates, and it was disappoint- 
ing that so many local authorities were 
“missing the bus.” Surely district 
heating should be a central feature in 
any proposals for the betterment of 
housing conditions. Something like 
a tevolution was being achieved in 
raising the standard of living for the 
wotking classes, and the comfort of 
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their homes would be enormously 
enhanced if heating was supplied from 
district stations. By that means every 
room in their houses would become a 
sitting room. The young people now 
prolonging their school days would be 
able to do their home work away from 
the wireless and other distractions of 
family life, and it would no longer be 
necessary for the old folks to go to the 
“* pictures ’”? when they wanted to keep 
warm. Sir George added that he 
hoped the councillors and _ officials 
attending that conference would keep 
the subject of district heating before 
their councils on every appropriate 
occasion. 

W. L. Mather said that members of 
the Conference were probably able to 
do more through their membership of 
the Smoke Abatement Society to the 
general good of the country than by 
any other means, since by the removal 
of atmospheric pollution they would 
improve health and amenities for the 
whole nation. He felt that in addition 
to the public efforts which the delegates 
were making, that each one in his or her 
individual capacity should try, before 
the next Conference, to make some 
positive contribution to smoke reduc- 
tion. He suggested that as a target 
each member present should aim at 
reducing the smoke from at least one 
chimney during the forthcoming twelve 
months. 

G. H. Wilkinson (Sanitary Inspector, 
Corby U.D.C.) asked whether only a 
few architects were interested in this 
subject ; and whether the subject was 
included in the syllabus for architectural 
students. 

He instanced Corby, a town com- 
menced only in 1933. The layout of 
the estates (built by the steel firm) with 
variation in houses, its avenues, groves 
and closes, showed that the architect 
employed was an expert. But the town 
had been built on the windward side of 


the works ; and what was mote serious 
—the boundary of one estate was within 
80 yards of a batch of blast furnaces ! 

Councillor J. S. Tennant (Chairman, 
Health Committee, Harrogate) said that 
as half the problem was caused by 
domestic smoke, he felt that propaganda 
should be used in advising on economi- 
cal firing of open fires. Also in the 
old type of houses, the provision of 
modern grates which give a better 
combustion of coal; and landlords 
should be allowed to count such 
installations as structural improvements. 

He urged delegates from the so- 
called “‘ smoke free” areas to go back 
to their Councils and report that 
scientific investigation showed that the 
evils of smoke deposits were carried 
in varying degree over the whole 
country, and it was in the national 
interest to take united action to over- 
come the smoke menace. 

A. E. Snodgrass (Chief Sanitary 
Inspector, Bury) asked if the promoters 
of private Acts which contained pro- 
visions relative to the establishment of 
smokeless zones had fully considered 
the significance of the words “‘ so far as 
practicable ” in relation to the installa- 
tion of furnaces capable of being 
operated without emitting smoke. He 
enumerated some of the practical 
difficulties in dealing with the emission 
of smoke from chimneys under Section 
101 of the Public Health Act, 1936, 
which contained a similar saving 
clause. He also asked how local 
authorities taking legal proceedings in 
respect of a smoke nuisance from a plant 
which had received “ prior approval,” 
proposed to deal with the defence that 
the plant had been approved by the local 
authority, assuming such nuisance did 
not arise from inferior fuel, bad firing 
or obvious mechanical defect. 

Dr. C. F. White (Medical Officer of 
Health, City of London) said that, in 
listening to Mr. Hardern’s paper on 
Education and Propaganda followed 
by Mr. Meredith’s paper on Smoke 
Prevention in Relation to Town Plan- 
ning, it had occurred to him that there 
should be some means by which the 
members of the staffs of local authorities 
and also the general public should be 


able to see the whole picture of smoke 
abatement as well as of other local 
government problems in their particular 
areas. So far as he was aware the 
Medical Officer of Health was the only 
officer who had to submit an annual 
report to his Authority, copies of which 


_ had to be sent to the Ministry of Health, 


and were also available to the press. 
He had noticed that for the first time 
this year the annual report of the 
Ministry of Health and the annual 
report of the Chief Medical Officer had 
been printed in one blue book. Would 
it not be a good idea if every local 
authority had to issue an annual report — 
which would comprise sections by the 
officers in charge of all the various 
departments ? It would be important 
that each should write a brief critical 
sutvey of the work of his department 
during the year ; statistical tables being 
ptinted as appendices. Inj his 
experience very few people read statis- 
tical tables, but they would read written 
repotts provided they were not too 
technical. Annual reports of the work 
of local authorities on these lines would 
cottelate the work of the various 
departments and would be a valuable 
and inexpensive means of education and 
propaganda. The local press would 
certainly make a feature of extracts from 
the report and the technical press would 
give wide publicity to points of special 
interest. 

John Roberts (Cheltenham) said that 
it appeared to him that during much of 
the work of the Conference, we were 
preaching to the converted. He 
suggested that at future Conferences 
other institutions, such as the Iron and 
Steel Institute, the Institution of Mining 
and Metallurgy, and the Coke Oven 
Managers’ Association should be 
officially invited to attend. Both sides 
should benefit from the free exchange 
of views. 

Referring to a previous speaker’s 
remarks on Nottingham, he said that 
Mr. Metredith’s reference to Queen 
Eleanor was a well-known _ historical 
fact. (It occurred in the year 1257, 
when Henry III invaded Wales, and 
left his wife at Nottingham). 

Charles Gandy (Chairman of Execu- 


tive Council) reminded the Conference 
that the town planning of a city now 
dealt with the city as a whole, and that 
in nearly every case the plans which 
had. been «prepared «in. recent’: years 
assumed that by the time the plan took 
full effect the whole city would be a 
smokeless one. In the meantime, un- 
fortunately, it must be regarded as 
cettain that there would be large 
residential areas which would not 
benefit by the installation of the new 
appliances in housing estates, and where 
houses especially in poorer quarters 
often covering many hundred acres of 
land were still equipped with old- 
fashioned grates. These, besides being 
extremely wasteful of fuel, were the 
chief source of domestic smoke pollu- 
tion, so degrading to the health, 
happiness and amenity of the neighbour- 
hoods in which it was produced. He 
asked that every delegate and member 
of the Society should do whatever he 
ot she could to ensure that this aspect 
of the problem was fully considered, 
and if possible some solution found 
for it. 

F. J. Forty (City Engineer, City of 
London) in a written contribution said 
that at this meeting to discuss ways 
and means to further a cause which all 
delegates had at heart, and in the midst 
of speeches of familiar type — the 
question presented itself—had any 
practical progress really been made 
since they met in a state of similar 
enthusiasm last year? Are they in 
their respective spheres able to report 
some real advance towards the desired 
end by their own local authority ? 

One delegate that morning had 
suggested that there was a waning of 
enthusiasm and active disposition on 
the part of the delegates in the«Con- 
ference ptoceedings that week. The 
time available for discussion did not 
allow for any extensive comment, but 
reflection upon what this member said 
caused him to feel that something more 
than the district Progress Reports 
already presented to the Conference 
might be helpful. 

He served the Corporation of the 
City of London, a Local Authority 
from whose ranks came the Society’s 
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President for the past two years, Sir 
George Elliston, whose enthusiasm in 
the case of smoke abatement is so well 
known as not to require emphasis, and 
whose Medical Officer of Health, Dr. 
C. F. White, ever-active in the cause 
of smoke abatement, had addressed 
them that day. 

The contribution of the Corporation 
to the cause of smoke abatement had 
been positive and continuous. In the 
City of London Various Powers Act, 
1946, power to make bye-laws was 
secured, and drafts of those bye-laws 
had been submitted to the Ministry of 
Health with all possible representation, 
to ensure that they would soon be 
operative. Primarily, the purpose of 
the bye-laws was to ensure that the 
heating arrangements in new buildings 
and in substantially altered buildings, 
required the prior approval of the 
Corporation ; the Corporation in con- 
sidering applications would have to be 
satisfied that the proposed heating 
arrangements were calculated to prevent 
or reduce to a minimum the emission 
of visible smoke. It should be noted, 
however, that the Corporation of 
London had not simply rested content 
with making bye-laws to be complied 
with by others; it was taking active steps 
to deal with certain of its own property. 

In the artisan’s dwellings of the 
Corporation, erected towards the end 
of the last century, the domestic stoves 
of an old fashioned type were to be 
replaced by appliances of the latest type 
fully in compliance with the projected 
bye-laws, and suitable to burn smokeless 
fuel when this became available. 

What else had the City of London 
done? The answer to that might 
readily be given by a reference to the 
investigation into the possibility of the 
application of district heating to the 
City of London. The Corporation 
ordered, and had received, a report 
from its engineering consultant, Mr. 
S. B. Donkin, upon the possibilities 
of that exceedingly important matter. 
No final decision upon that report had 
yet been taken, because since it was. 
made there had been certain events to 
take into consideration, but as soon as 
the Corporation were in a position to 


do so, they would, in conjunction with 
the Town Planning Authority, which, 
under the new Act of Parliament, 1947, 
was the London County Council, 
atrive at a decision on the scheme, 
which, needless to say, was of a very 
considerable magnitude. It was not 
for him, at the present time, to attempt 
to forecast what this decision would be, 
but it was, he thought, sufficient for the 


present purposes, to show how deeply 
these matters were being gone into 
with a view to making every possible 
contribution to improve the amenities 
of those parts of London for which the 
Corporation were tfesponsible. It 
would probably be realized that the 
ancient City of London was well to the 
fore in an examination of modern 
problems. 


THE BRAINS TRUST 


HE final session of the Conference 
took the form of a Brains Trust 
on “‘ Smoke Prevention and Clean 

Air,” to which the public was invited. 
The report that follows includes all 
the questions asked and the main points 
of the replies. 

Mr. Stewart Swift (Chief Sanitary 
Inspector, Oxford), Question Master, 
opened the proceedings by welcoming 
the visitors and the parties from colleges 
and schools who were present. He 
then introduced the members of the 
Trust, as follows : 

Mrs. Helen Brown, of Oxford, who 
was a representative on the Society’s 
Council of the Women’s Advisory 
Council for Solid Fuel and an expert on 
the use of fuel and fuel-burning equip- 
ment in the home. 

Mr. S. N. Duguid, who was well- 
known as a fuel technologist, lecturer, 
otganizer of lectures, and active in many 
other ways on the industrial side of the 
problem. He had been of great help 
to the Ministry of Fuel and Power in 
its educational work and was a member 
of the Society’s Council and Technical 
Committee. 

Dr. Perry, deputy Medical Officer of 
Health for Cheltenham, who they were 
vety glad to have with them, and who 
had most kindly agreed at short notice 
to take the place of Dr. Morley, the 
Medical Officer of Health, whose 
absence through illness was greatly 
regretted. 

Mr. F. J. Redstone, the Chief 
Sanitary Inspector for Bristol and 
Honorary Secretary of the Bristol and 
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District Regional Smoke Abatement 
Committee. Mr. Redstone, who was 
Chairman of the Society’s Publicity 
Committee, hardly needed an introduc- 
tion at a Conference of the Society. 

Mr. John Roberts, who was a 
leading authority on coal and _ its 
catbonization, and who was fortunate 
enough to live in Cheltenham, where he 
was associated with the Severn Valley 
Gas Corporation. 

Mr. R. W. Steel, who had been 
closely associated with the Electricity 
Undertaking in Cheltenham, and who 
was now Commercial Manager to the 
South-Eastern Electricity Board. 

Mr. Swift thought they had assembled 
an extremely well-informed team, who 
between them so well covered the 
many aspects of the smoke problem 
that they should have little difficulty 
in answering any of the questions. 
He then read the first question. 

Does the Brains Trust think that 
more frequent prosecutions under the Public 
Health Acts would cause manufacturers to 
sit up and do more than they are doing to 
prevent smoke—or do they think a better 
policy is persuasion and advice ? 

Mr. Redstone considered that it was 
not advisable to institute too many 
prosecutions because manufacturers 
were doing their best with obsolete 
plant and poor quality fuel. More 
could be done with the kid glove than 
the crowbar and it was better to go 
along to the works to discuss it with 
the managements and other experts 
without taking it before the magistrate. 

Would the Brains Trust explain the 


difference. between smoke from factory 
chimneys and that from domestic grates ? 

Mr. Duguid said that the main 
difference was that the smoke from 
domestic chimneys was more harmful. 

Mr. Steel added that as the smoke 
from domestic chimneys came from so 
many different points, little could be 
done, but that steps could be taken to 
deal with the smoke and grit from 
factory chimneys. 

Dr. Perry said that cancer was worse 
in smoky areas than in clear areas, and 
it was possible that cancer of the lungs 
was caused by the tarry matter in 
domestic smoke. 

Mr. Roberts concluded by saying 
that the domestic fire burns at a lower 
temperature for a longer period and 
therefore produced more smoke, where- 
as furnace coal was brought to a high 
temperature more rapidly and with a 
consequent smaller production of tar. 

Although more attention is being paid to 
the installation of improved domestic grates, 
is the Brains Trust of the opinion that 
sufficient attention is being paid to the 
provision of adequate storage facilities for 
smokeless fuels ¢ 

Mrs. Brown was of the opinion that 
insufficient space was provided for 
fuel storage. As it was hoped that 
morte appliances would be available for 
burning smokeless fuels and due to 
the fact that these were more bulky, 
more storage space should be made 
available, and she suggested that 
separate compartments should be fitted, 
preferably under cover, for smokeless 
and bituminous coal. 

Mr. Redstone said that the accom- 
modation provided should be at least 
three times: the amount normally 
installed, and, if possible, a hopper 
provided instead of the present arrange- 
ment. 

Mr. Roberts defined the various 
grades of domestic fuel, showing that 
smokeless fuels required more storage 
space than smoky coal. 

Mr. Duguid added that his main 
trouble was to fill the limited space at 
his disposal. 

Mr. Steel drew attention to the vice 
of continually using the poker, but 
agreed that more attention should be 
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given to the provision of adequate 
storage facilities. 

Can the Brains Trust state whether heat 
rays given off from smokeless fuels burning 
in domestic grates are more beneficial than 
those from coal fires ? 

Dr. Perry did not think that any 
distinction could be made between the 
two. Both gave off radiant heat, but 
he did not think that they gave off 
ultra violet rays which were more 
important for the well-being of the 
human body. 

If the state of the atmosphere in large 
cities is so deplorable, can the Brains Trust 
account for the wonderful display of flowers 
and shrubs in public parks and gardens ? 

Beautiful displays were maintained at 
terrific expense for replacements, said 
Mr. Redstone. In some areas the cost 
of replacement was small, but in 
industrial areas the cost was very great, 
and if the atmosphere was cleaner the 
flowers would be more beautiful still. 

Colonel Cousin in his report yesterday 
said that poor quality fuel was a frequent 
excuse for smoke emission. Can the Brains 
Trust state what kind of plant or accessories 
are required to make it possible to burn 
poor coal without smoke ? 

Mr. Steel said that when coal was 
distilled there must be sufficient air 
and draught for the products of distilla- 
tion to be properly burned. Suitable 
plant was available for use in factories 
and power stations, but it was very 
difficult to design such apparatus for 
use in limited space. Before the war 
poor quality coal could be successfully 
burnt, but to-day we had _ trouble 
because of poor quality and variation 
in quality. 

Mr. Roberts said it was largely a 
question of the distribution of ash. 

Poor quality coal, said Mr. Duguid, 
was too often made an excuse for 
catelessness and lack of maintenance. 
If you wanted to produce black smoke, 
bituminous coal could be made to make 
more smoke than a low grade fuel. 

Mrs. Brown added that it was difficult 
to burn low grade coal on the domestic 
fire without smoke, but it was possible 
to reduce the smoke with modern 
appliances. 

Mr. Duguid entered into the dis- 


cussion again by saying that the dark 
coloured smoke frequently seen coming 
from a factory chimney was not smoke 
but grit due to the forced draught 
furnaces which were put in and used to 
the fullest extent. When the draught 
was not regulated, grit and dust from 
the coal was blown up the chimney and 
the smoke coloured by grit. 

Mr. Redstone said that special 
apparatus would have to be used if 
plants were continually being supplied 
with low grade fuels, and he would like 
to have Mr. Duguid’s opinion on 
specific plant. 

Mr. Duguid replied that it was quite 
obvious that the furnace would have to 
be designed to suit the fuel, and added 
that it was an important feature to have 
adequate space between the bars in 
small furnaces. It was an overriding 
feature that there must be adequate 
draught. There were furnaces suitable 
for different types of fuel, but no 
equipment was available that was 
suitable for all. He quoted an instance 
of 173 varieties of coal being delivered 
to works, but the problem could be 
tackled and experiments were now 
being undertaken by firms making 
coking’ stokers. . 

Can children living in a smoky city, 
providing they have good nourishing food 
with sufficient vitamins, be as healthy as 
they would be if they lived in the country ? 

Dr. Perry said children could not be 
so healthy in smoky cities. They were 
more likely to suffer from skin diseases 
than children living in country areas. 
The excellent feeling experienced when 
waking up in the morning and seeing 
blue skies had its psychological effect 
which could not be obtained in a smoky 
area. 

Mr. Roberts emphasized that air was 
more important than food, as we 
consumed far more air per day than we 
did food. It was possible to cut off 
the supply of food for 24 hours and 
feel better for it, but it was certainly 
not possible to live for 24 hours without 
air. 

Mr. Redstone reminded the audience 
that in some industrial areas over 50 
per cent. of the sunshine was kept from 
the inhabitants. He told the story of 
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the man who died when he arrived 
home from his annual holiday. A 
neighbour viewing the body said how 
brown he was, to which the widow 
answered that the holiday did him a lot 
of good. 

In the interest of coal conservation, would 
it not be better to restrict the use of electricity 
to lighting power and traction—especially 
for the electrification of the railways—and to 
probibit it for space heating, which could be 
left to gas, solid smokeless fuel and district 
heating ? 

Mr. Steel said no. He said the best 
way to deal with poor fuel was to use 
it in power stations and generate 
electricity. ; 

Mr. Roberts said it required twice as 
much coal to generate electricity for a 
given amount of heat then if coal was 
carbonised to produce gas and coke. 

Mrs. Brown remarked that it would 
be some time before the generating 
stations would be ready to supply all 
needs, afd, therefore, for: the time 
being solid fuel was extremely useful in 
the home. Gas or electricity would be 
expensive to the housewife to supply 
background heating throughout - the 
entire: day. -)-dt-. would be more 
economical to use solid fuel. 

Mr. Steel added that the main thing 
was to have a supply of heat as and 
when you required it, and electricity 
could do this. 

Mr. Roberts reminded them that the - 
gas industry and the electricity industry 
were both engaged on a common front 
against smoke, and it would be best if 
each concentrated in performing work 
they could do most efficiently. He did 
not think that space heating could be 
done mote efficiently by electricity than 
by gas. 

Mr. Redstone concluded by saying 
that what was really needed was a 
national fuel plan. 

Is it not time that there was a better 
method of sweeping chimneys, which at 
present often causes much work for the 
housewife? Can the Brains Trust make 
any suggestions for improvement ? 

Mr. Roberts said he could not suggest 
new methods, but did suggest the use 
of smokeless fuels and thus eliminate 
soot and the need for a sweep. He had 


used smokeless fuels for eight years and 
had had no chimney swept. 

Mr. Steel added “ Why not get rid 
of chimneys altogether ? ” 

More people in towns use spectacles than 
in the country; is this anything to do with 
the smoky atmosphere ? 

Dr. Perry did not think this was the 
case, and it was probably due to the 
fact that people living in towns were 
engaged in closer work and for longer 
periods than people working in the 
open air. 

Mr. Steel asked if it had any relation 
to the song “‘ Smoke gets in your eyes.” 

Does the Brains Trust agree that the 
Victorian phrase “‘ Smoke Abatement” ts 
too timid and flabby for to-day, and, in the 
Society's name especially, should it not be 
replaced by “Smoke Abolition” or “* Smoke 
Prevention.” 

Mr. Roberts said he was in favour of 
retaining the word “ Abatement ” 
because he did not believe in extremes. 

Mrs. Brown was in favour of 
retaining the word abatement because 
we could not hope to entirely prevent 
ot abolish, but we could abate, smoke. 

It all depended on what you mean by 
smoke, said Mr. Duguid, as to him 
smoke was everything that came out of 
a chimney. It included ash and grit, 
and therefore the only way to abolish 
smoke was to abolish fires altogether, 
and therefore the question was not 
capable of being answered. 

Mr. Redstone thought that smoke 
prevention was better than abatement, 
as prevention was positive and abate- 
ment was negative. 

Mr. Steel was in favour of modifying 
the word smoke and adding atmos- 
pheric pollution. 

Dr. Perry said that he was in favour 
of the words smoke abolition, as we no 
longer permitted sewage contamination 
of water, so why permit smoke pollu- 
tion of the air ? 

Can the Brains Trust say if there has 
been any real improvement in the state of the 
atmosphere during the last 25 years ? 

Mr. Roberts said “‘ Yes, unquestion- 
ably,” and Mr. Duguid agreed. 

Dr. Perry also agreed, and it was 
supported by the fact that the incidence 
of respiratory diseases was lower due to 
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the improved condition of the atmos- 
phere. 

Mts. Brown also said there had’ been 
an imptovement, but if one compared 
Manchester and Swiss cities, it was 
obvious that we still had a long way to 

O. 
Mr. Redstone was of the opinion that 
there was an improvement in some 
areas. But he thought that without 
proper measurement of smoke deposit 
in certain areas, he was uncertain as to 
whether there really had been any 
improvement. 

Mr. Steel reminded them that more 
homes had been built, thus creating 
more smoke, and more industries were 
emitting invisible gases. It was more 
than ever necessary to take measure- 
ments wherever possible to see where 
there ate improvements and where 
deterioration was taking place. Local 
Authorities should be encouraged to 
take more readings regarding the state 
of the atmosphere. 

During the last war industrialists 
were encouraged to make more smoke, 
said Mr. Duguid, and he felt that a 
good deal of apathy had been left as a 
result of this order. 

I live near a large hospital, the chimneys 
of which frequently pour out dense black 
smoke. I am told that the boiler plant 
zs an old one and that no improvement can be 
expected until it can be replaced. Does the 
Brains Trust think this is a valid excuse ? 

Mr. Duguid did not think this was a 
valid reason. He said that if there was 
no overloading there was no reason 
why the plant should not be operated 
efficiently. He insisted that men 
looking after boiler plant should be 
properly trained and recognized. In 
otder to raise their status it was 
necessaty to have apprenticeship and 
periods of training. He emphasized 
that plant could not be run efficiently 
if the people were not trained properly. 

Mr. Redstone recalled the number of 
times they were told that nothing could 
be done about it just now. 

Mr. Duguid said that the idea that 
improvements would cost a lot of 
money was entirely wrong. In many 
cases it only entailed minor adjustments. 

In view of the appeals going out to save 


fuel, especially by home consumers, to keep 
industry going, how can we get the latest 
equipment in new houses and at the same 
time save fuel and avoid “ shedding the 
load” during the peak hours ? 

Mr. Steel said that perhaps the two 
parts of the question need not be 
related. As far as the electrical industry 
was concerned, he said it was necessary 
to shed the load by not using electricity 
during the hours when the load was so 
great that it could not meet all demands. 

Mts. Brown mentioned the fact that 
modern appliances gave heat in the 
mornings, which made it unnecessary 
to switch on electric fires. 

Mr. Roberts assumed that the use of 
modern heating equipment was more 


efficient than the old, and therefore if 
modern equipment were installed we 
should save fuel and thereby reduce 
load shedding. 

The Question Master, Mr. Stewart 
Swift, at the conclusion of the pro- 
ceedings thanked, on behalf of the 
audience, all the members of the Brains 
Trust. He was quite sure that, to judge 
from the lively interest that had been 
evident throughout the whole of the 
session, the audience would agree with 
him in saying that the meeting, which 
was an entirely new innovation, had 


beew a femarkable success... The 
questions had been good ones, and the 
answers both interesting and _ en- 
lightening. 


Resolutions 


HE following resolutions were 


adopted by the Conference during 
the course of its discussions : 


1. Solid Fuel Burning Installations 

in New Houses 

That the Minister of Health and the 
Secretary of State for Scotland be 
requested to make a condition of 
qualification for their approval for new 
housing schemes, or for the issue of 
a licence in respect of houses built by 
ptivate enterprise, that any solid fuel 
burning appliances proposed to be 
installed shall be on the Government 
list of approved or provisionally 
approved appliances. 


2. Prohibition of Manufacture of 

Obsolete Appliances 

The the Government be requested 
to implement as soon as practicable 
recommendation 2 (¢) of the Domestic 
Fuel Policy report regarding the pro- 
hibition of the manufacture and sale 
of new appliances falling below 
approved standards. 


3. Resolution to Local Authorities 
That this Conference of the National 
Smoke Abatement Society : 


* The action requested was taken by the Ministry of 
Health, with respect to local authority houses, in their 
Circular to Housing Authorities, No. 170/48, dated 
November 1ith, 1948. 
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(a) extends its thanks and apprecia- 
tion to all the many _ local 
authorities and their officials who 
have co-operated in the survey of 
atmospheric pollution conducted 
by the Society ; 

(b) expresses its hope that other local 

authorities will even now assist 

by completing the forms sent to 
them in February ; 


urges local authorities to co- 
operate more fully with the 
Department of Scientific and 
Industrial Research in making 
systematic observations of 
deposited and suspended matter 
and of the sulphur content of 
the atmosphere in their areas, 
especially where projected 
development may lead to worsen- 
ing of conditions ; 


(¢) 


(d) urges local authorities to impress 
on proprietors of fuel burning 
plant the desirability of en- 
couraging firemen to attend 
coutses and examinations in 
boiler house practice, both of 
which should include practical 
work, and their acknowledgment 
in pay and status of the quali- 
fication thus conferred on those 


passing the examination. 


4. Colliery Chimney Smoke requests the National Coal Board to 

That this conference is deeply con- take all necessary steps to effect a 
cerned at the quantity of black smoke remedy. eas 
emitted from colliery chimneys, and — 
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On 


National Survey of the Sources 


and Incidence of Atmospheric Pollution 
By A. J. COUSIN, M.Inst.F. 


1. General 

At the Annual Conference of the 
National Smoke Abatement Society 
in October, 1947, at which 450 rep- 
resentatives of local authorities were 
ptesent, the following resolution was 
passed : 

“That the Executive Council be 
requested to take the necessary steps 
to undertake a nation-wide survey 
of the sources and incidence of atmo- 
spheric pollution, and that local 
authorities be urged to co-operate 
with this object in view.” 

1.1. The Executive Council decided 
to proceed by addressing to every local 
authority a questionnaire in two parts, 
general and detailed, on two forms, 
- gteen and yellow respectively, with 
which many will be familiar. 

1.2. It was with some diffidence that 
the Executive Council adopted this 
course in that it laid an additional 
burden upon overworked staffs pre- 
occupied with their statutory duties. 
Motreovet, the Society, being a volun- 
taty body, had no authority to call for 
a return of this character, and the value 
of the Survey would depend entirely 
on the extent to which Local Authori- 
ties and their officers would be prepared 
to co-operate. A further difficulty 
would be likely to arise from the 
impossibility of establishing any com- 
mon standard of assessment of atmo- 
spheric pollution, unless its measure- 
ment wete undertaken by scientific 
methods. 

2. The questionnaire was addressed 
to the following bodies in England and 


Wales and in Scotland, and replies 
were received from the number indi- 
cated in the second column. 


Sent Replies 


England and Wales to Received 
London County 
Council, City of Lon- 
don and Metropoli- 
tan Boroughs -.... 30 22 
County Boroughs _..... 83 66 
Municipal Boroughs 309 169 
Urban Districts _..... 572 261 
Rural Districts __...... 475 170 
1,469 688 
Scotland 
County Councils —...... 34 12 
Royal, Parliamentary 
and Police Boroughs 195 61 
229 (os 


2.1. Of the 198 local authorities 
represented at the Edinburgh Con- 
ference, who supported the resolution, 
149 have sent in returns. 


3. Immunity from Atmospheric 
Pollution 
Of the authorities that have made 
retutns, some 140 in England and 
Wales and 15 in Scotland have reported 


they suffer from no atmospheric 
pollution. 
3.1. Such a conclusion arrived at by 


such a large number of local authorities 
gives cause for thought, particularly in 
the light of evidence that has been 
adduced hitherto. 

3.2. At the Conference in Edinburgh 
last year it will be remembered, Lord 


Sempill teferred to an incident when 
his plane was parked in the open in 
Cornwall throughout the night, during 
whieh ar~slight.- rain “fell, Ino the 
morning the plane was covered with a 
coating of soot, carried by the wind 
from the Midlands. 

3.3. Mr. Entwistle of the staff of the 
Meteorological Office of the Air 
Ministry reported the difficulties attribu- 
ted to smoke experienced by pilots 
flying over Great Britain or from 
Britain to the continent. Banks of 
smoke ate frequently found at great 
distances from the area in which they 
wete produced. 

3.4 The late Sir Frank Baines reported 
on many occasions on the damage by 
the corrosive action of atmospheric 
acid to stonework of historic Abbeys in 
Yorkshire and in the Wye Valley far 
removed from any soutce of smoke. 
3.5. In the survey under discussion, 
one island off the West Coast of Scotland 
reported that, with the wind in a certain 
direction, it suffered from heavy 
deposits of soot from a distant in- 
dustrial area, 

3.6. In view of the extensive evidence 
of the widespread dispersion of smoke 
and acid in the atmosphere over Great 
Britain, and the universality of domestic 
smoke, these professions of complete 
immunity may give rise to some 
pardonable scepticism. 


4. Standard of Assessment 


The absence of a common standard 
of assessment of atmospheric pollution 
offers a major difficulty. Where a local 
authority is sufficiently interested to 
tackle the problem scientifically and 
install solid and sulphur dioxide gauges, 
the way is clear; but where. the 
authority relies on the unaided impres- 
sions of its officers, very wide differences 
in outlook are apparent. 

4.1. Itis well-established that domestic 
chimneys are responsible for at least 
half of the general atmospheric pollu- 
tion in Great Britain. However, unless 
an individual is made smoke conscious 
by seeing smoke issuing from chimneys 
resembling those with which the 
Central Office of Information covered 


out hoardings, he seems to be un- 
conscious of the equal or greater amount 
of smoke issuing from the thousands 
of house chimneys in his area. This 
attitude of mind is illustrated by the 
tone of several of the replies in respect 
of areas alleged to be immune, which 
are quoted below : 


Population 

Rural Districts 
“We have no large industrial ; 

plants to pollute aire’. 12,000 
“No smoke-producing indus- 

PGES Co ys een eee 7,400 
“No. industrial premises of 

Aly SIZE eo ae es 17,000 


Urban Districts 
** Small coastal resort with no 


inausiries. <7 STSsbe oe Be 12,000 
“‘Thete are no industrial 

premises in the area "<= 3,000 
Boroughs 
* Non-industrial area”? . 24,000 
“Very few industrial plants 

within the borough”... 64,000 


“Negligible owing to there 


being no factories” “~~ _2.. 26,000 


This last town lies in a deep depression 
in which, in calm weather, a heavy 
pall of domestic smoke can be seen. 
4.2. One country borough reported 
that it suffered from no atmospheric 
pollution and no useful purpose would 
be served by filling up the forms. 
Ironically enough, a photogtaph of 
this particular town was published some 
time ago to show a heavy pall of smoke 
hanging over the town. On a second 
approach however, the authority sent 
in a very comprehensive return. 

4.3. Equally surprisingly, a metro- 
politan borough reported: ‘ This is 
largely a residential area, and as such 
has no teal problem of atmospheric 
pollution has experienced no 
trouble from such pollution drifting 
from other areas.” 

The mean deposition in the area is 
somewhat higher than that at any of 
the deposit gauge stations in Newcastle- 
on-Tyne. 

4.4. An Urban District some twenty 
miles from London reported: “... is 
predominantly residential and fortu- 


nately it has no atmospheric pollution 
in any way.” 

The above quotation from reports 

from areas alleging complete 
freedom from atmospheric pollution 
ate illuminating. Reports from areas 
heavily industrialized rarely fail to 
mention the presence of domestic 
smoke, whereas even densely populated 
ateas frequently fail to mention smoke 
from domestic chimneys, but confine 
their remarks to public buildings, 
laundries and so forth. 
4.5. There ate, however, noteworthy 
exceptions as several mainly residential 
areas have teported that they suffer 
from domestic smoke only. 


5. Nature of Replies by Local 


Authorities 


Another outstanding difference is 
the manner in which forms have been 
filled up. Those from some local 
authorities have been completed with 
meticulous cate, others have been dis- 
missed very summarily, and in a few 
cases officers omitted to fill in the name 
of their local authorities. 


5.1. One local authority submitted a 
summary of deposits in different parts 
of the town during working days and 
holidays in summer and winter, from 
which it was possible to deduce that 
ovet 50 per cent. of the smoke was due 
to that emitted from house chimneys. 
Comparative sulphur dioxide records 
indicate that over a half was produced 
by domestic grates, and that this was 
much heavier in parts of the town where 
old houses were still fitted with old- 
fashioned grates. Ultra-violet ray 
metets showed that the town got 
approximately one-third of the light 
that reached the immediate rural areas. 


5.2. Another local authority provided 
a large scale map showing lines of 
equal solid deposition. This showed 
the heaviest deposition in the 
neighbourhood of heavy industry and 
in the old part of the town where houses 
wete still heated by old-fashioned 
grates. 

5.3. Another authority made _ the 
sutvey the occasion of a visit to all the 
steam-raising plants in their area and 


in this they have had the willing co- 
operation of the firms concerned. 
They have given a very comprehensive 
return showing the cause of heavy 
smoke production. In one instance 
opencast slack was being fed to an 
underfeed stoker, which promptly 
became choked. A _ low-pressure 
Lancashire boiler was being fired with 
rubber waste which could not otherwise 
be disposed of, while a locomotive 
type boiler fired with wood waste was 
the cause of heavy pollution. 


5.4. It is gratifying to note that a 
number of local authorities are estab- 
lishing air pollution stations with 
deposit gauges and sulphur recordets, 
in their areas. 

One Authority has drawn up a special 
clause for inclusion in leases in con- 
nection with land under their control 
and used for industrial development, 
and laid down that all houses under 
their control shall be fitted with grates 
for smokeless fuel. 


5.5. For these comprehensive reports 
and for many others prepared with 
great cate and contributing much useful 
information, and for many supplemen- 
taty reports that have been submitted, 
the Society offers its sincerest thanks 
to the local authorities responsible, and 
hopes that local authorities, whether 
they have contributed or not, and 
whether or not they are members of 
the Society, will be able to utilize the 
results of the survey in overcoming the 
atmospheric pollution in their own 
areas. 


5.6. Having outlined the difficulties 
and drawbacks involved in the com- 
pletion of the survey, the reservations 
that will have to be applied in inter- 
preting the result will be apparent. 


6. Smoke attributable to low-grade 
fuel 


Where smoke is reported, its pro- 
duction is frequently attributed to 
inferior fuel. This applies to some 
50 per cent. of the returns, and it occurs 
with such regularity that it requires 
careful consideration. 


6.1. Some inspectors simply record 
the fact that the smoke produced is 


stated to be due to inferior fuel, and 
were it generally true, the only con- 
clusion that could be arrived at would 
be that all coal deliveries had been 
degraded. 

6.2. When one remembers how easy 
it is, even with the best of fuel such as 
a dry Welsh steam coal, to produce 
large volumes of smoke by taking the 
appropriate measures, one is inclined 
to enquire whether the production of 
smoke in many instances is not due to 
causes other than poor quality of fuel. 
Some authorities record that plant has 
been converted to oil-firing but in some 
instances it is noted significantly that 
the conversion has not been accom- 
panied by any reduction in the smoke 
emitted. 

6.3. A number of inspectors are of 
the opinion that inferior fuel is not the 
sole cause of smoke and add that the 
boiler plant in question is obsolete and 
overloaded. In other instances, neces- 
sary renewal parts are stated to be un- 
procurable, while in others the in- 
spectots have added that the substitu- 
tion of hand for mechanical firing can 
be blamed. Frequently the inspector 
has come to the conclusion that the 
cause of smoke is bad firing, and in one 
instance it is stated that a visit of the 
Regional Engineer of the Ministry of 
Fuel and Power was instrumental in 
abolishing the smoke entirely. 


6.4. In some instances the production 
of smoke is attributed to the inability 
to obtain the kind of fuel for which a 
mechanically fired plant was designed. 
One authority attributed most of the 
industrial smoke to pitch-fired boilers. 
6.5. In another instance the inspector 
is of the opinion that variation in 
quality of fuel fed to mechanically fired 
plant was responsible for smoke pro- 
duction. 

6.6. A steam-raising plant can be 
built and adjusted to consume smoke- 
lessly any kind of coal. In this con- 
nection, membets of the Executive 
Council will recall the visit on April 
27th to the laundry of the London 
Co-operative Society at Romford, 
Essex, where they saw a poor grade of 
heavily oxidized opencast coal of about 


9,000 B.Th.U. per lb., being burned 
smokelessly in an economic boiler 
fitted with a coking stoker. If, how- 
evet, a fairly constant quality of fuel— 
good or bad—cannot be relied on, it is 
difficult to see how waste of fuel and 
the formation of smoke is to be avoided, 
even with the best of mechanically 
fired plant. 


6.7. One Sanitary Inspector very 
pertinently remarks that loss of stan- 
dards due to war-time cncouragement 
in the emission of smoke and now in 
many cases poorer fuel, is becoming a 
permanent excuse from both the 
management’s and from the stoker’s 
point of view. 

The Chief Sanitary Inspector of one 
industrial area records that from his 
experience it is essential to employ a 
higher standard of fireman, encouraged 
by a higher scale of pay to study the 
technique of his work. 

The Chief Sanitary Inspector of 
another authority has publicly 
announced that in his area records of 
fuel supplied to many plants in his 
atea have been kept since before the 
wart, and it is found in the majority of 
instances that grades in use to-day com- 
pare very favourably with those supplied 
in 1938. 

A large Metropolitan Borough te- 
cords a considered opinion that there is 
a tendency amongst combustion opera- 
tots to lay all the blame on the fuel, 
whereas insufficient attention is being 
paid to the principles of complete and 
efficient combustion. 

One authority records that although 
fuel is inferior, better supervision of 
firing has improved local conditions 
and that one firm attributes a saving of 
several hundreds of tons of coal to this 
cause. 

One is led to the conclusion that the 
plea of inferior fuel is rather overdone 
and is likely to be used as an excuse for 
inefficiency for some time to come. 


6.8. The value of stokers’ training 
courses is frequently acknowledged. 
One authority says that the lack of 
training facilities for stokers had had 
adverse effect since the early days of 
the war while a neighbouring authority 


says that a well-attended course for 
firemen is held at their technical college. 


6.9. Some authorities complain of 
the difficulty of obtaining domestic 
- appliances for burning smokeless fuel, 
while others refer to the difficulty in 
obtaining the smokeless fuel itself, and 
also of its high price. One Sanitary 
Inspector makes the rather surprising 
statement that domestic smoke is due 
mainly to prefabricated bungalows, 
which one understood were fitted with 
the most up-to-date smokeless fuel- 
burning appliances ! 


7. Service of the Ministry of Fuel 
and Power 


The assistance that has been given 
by the engineers and stoker instructors 
of the Ministry ot Fuel and Power is 
frequently fully acknowledged but the 
general tenor of reports made by many 
local authorities, leads to the conclusion 
that they might make fuller use of the 
technical services provided by the 
Ministry. The services of these officers 
is available free of charge to give advice 
at any time and the Ministry is ready 
on all occassions to offer its co-operation 
in advising on the control of plant, and 
in the training of firemen. 


7.1. The Ministry, in conjunction with 
the City and Guilds of London, has 
arranged a series of courses at Technical 
Colleges throughout the country in the 
following subjects : i 


(a) Boiler House Practice, Prelimi- 
nary, Intermediate and Ad- 
vanced grades. 

(6) Steam Utilization. 

(c) Fuel Technology. 


(7) Operation and Maintenance of 
Fuel Using Plant (Primarily 
for Works Engineers). 

(e) Operation and Maintenance of 
Mechanical Stokers. 


The support of local authorities for 
these courses is invited. A list of some 
of these courses for the 1948-49 session 
is given in the August number of 
“Fuel Efficiency News,” published by 
the Ministry, and full particulars can 
be obtained from the Secretary of the 
Local Fuel Efficiency Committee at the 


nearest Regional Office of the Ministry 
of Fuel and Power. Where there are 
sufficient applicants for a particular 
course of instruction, the Ministry is 
ptepared to arrange for the requirements 
to be met. 

7.2. Training schemes, however, will 
be of little avail without the support of 
employers who should be encouraged 
to appreciate that a properly trained 
fireman, capable of meeting the require- 
ments of the works with a minimum 
fuel-consumption, and with no fuel 
sent up the chimney in the form of 
smoke and unconsumed gases, is a 
mote valuable asset than a man capable 
only of shovelling coal on to a fire. 

7.3. A fireman on passing his test 
might be given a certificate of a colour 
appropriate to the grade, signed by 
the Ministry and the City and Guilds 
of London, to fit into a small frame to 
hang in the boiler house. The certifi- 
cate should entitle the fireman to a 
graded bonus that might be co-related 
to a bonus scheme such as that outlined 
in the Spring number of ‘‘ Smokeless 
Air ” for 1948. 


8. Sources of Pollution 

The sources of pollution recorded 

ate many and varied. 
8.1. Colliertes. In colliery districts 
complaints arise in respect of steam- 
raising plant, burning spoil banks, and 
domestic smoke from the consumption 
of minets’ coal. The first mentioned is 
probably occasioned by the use of low- 
grade unsaleable fuel, but it might be 
possible to modify the boilers so that 
the consumption of low-grade fuel 
would not necessarily be accompanied 
by volumes of smoke. Burning spoil 
banks ate an old problem on which 
much remains yet to be done. 

The smoke caused by the burning of 
the liberal issue of miners’ coal is the 
soutce of a large number of complaints 
by local authorities, some of whom 
point out that the coal is wasted in old- © 
fashioned grates kept burning day and 
night. It is probable that much 
greater service to the housewife in the 
way of space-heating, cooking, and 
hot water could be obtained by the 
consumption of a half or less of the 


ptesent issue of coal, were it consumed 
in an efficient type of stove or grate, 
and the formation of smoke would be 
thereby largely avoided. 


8.2. Railways. Railways are frequently 
recorded as the source of atmospheric 


pollution—either from the engine sheds: 


ot round houses when firing-up or from 
shunting in marshalling yards. No 
ready remedy seems to be at hand in 
respect to the former, while trains 
continue to be drawn by steam loco- 
motives, but some amelioration might 
be obtained in respect of the latter from 
the increasing use of Diesel shunting 
locomotives. 


8.3. Shipping. Local authorities of 
Pott ateas complain frequently of the 
smoke from shipping, sometimes 
occasioned by deep-sea ships and at 
other times by river and harbour tugs. 
It looks as though much greater use 
might be made of the furnace door for 
providing a controlled supply of 
secondary air, devised during the war 
by the Fuel Research Station. One 
authority has recorded that during 1947 
visits were made on account of smoke 
to seven vessels, all oil burners. A 
slight adjustment of oil feed and burner 
valves was all that was required to 
avoid the nuisance. 


8.4. Power Stations. Complaints are 
recotded frequently—in some 80 in- 
stances—of sulphur and grit from power 
stations. With the establishment of a 
growing number of large modern 
power stations, the problem of emission 
of oxides of sulphur and grit will be of 
increasing magnitude and difficulty, 
the solution of which, whatever form 
it takes, is likely to add to the cost of 
electricity. Since, however, electricity 
has become almost the universal source 
of power and the source of much 
smokeless heat in the modern world, 
increased cost may have to be faced. 


8.5. Metallurgical Processes. Blast fut- 
naces, cupolas, and other metallurgical 
processes appear frequently as respon- 
sible for much atmospheric pollution. 


8.6. Coke Ovens and Gas Works. Coke 
ovens and gas works are frequently the 
cause of complaint, generally in respect 
of dispersion of grit. In the case of 


gas works, it arises usually from 
horizontal retort houses and the blast 
from water gas plant in respect of 
which there seems to be no remedy. 
There are, however, several complaints 
of steam-raising plant at gas works. 

One local authority reports that the 
chief discomfort arises from the grit 
from a battery of coke ovens. The 
authority has been pressed to erect a 
number of aluminium bungalows in 
close ptoximity to the coke ovens and 
it is impossible for windows ever to be 
opened on account of heavy deposit of 
grit. An extension of the battery is in 
progress when the nuisance will prob- 
ably be worse. 


8.7 - Laundries. In more: than ~-150 
instances, the laundry is the cause of 
much atmospheric pollution. In fact 
a large section of the industry seems to 
be engaged at a considerable cost to 
themselves in dispersing soot that they 
ate prepared, at a price, to remove from 
our fabrics. 


One county borough reports that 
it has five laundries all of which are 
responsible for heavy smoke, while 
another seaside town records three 
laundries all emitting heavy smoke. 


One local authority, in reply to the 
question on the form relating to Part I 
of the Survey as to whether conditions 
wete better or worse than in 1939, 
replied that they were much better, and 
gave as a reason the fact that the local 
laundry had been burnt down. Many 
authorities reported their only source of 
smoke as domestic chimneys and the 
laundry. Sanitary Inspectors frequently 
report that the steam-raising plant is 
old and overloaded, and that teplace- 
ment parts ate not obtainable. While 
not suggesting that the drastic remedy 
above teferred to should be applied 
universally, it may be that something 
might be done to enable laundries to 
raise steam without defiling the atmo- 
sphere. The one at Romford already 
referred to is an outstanding example. 


8.8. Clay Industries. Brickworks, 
tileries and potteries appear with 
regularity as defilers of the atmosphere. 
Some of the more highly developed 
potteries and tileries, it is well known, 


are in course of turning over to smoke- 
less tunnel ovens, but it is a question 
whether something could not be done 
to improve the performance of the 
local brick and sanitary pottery works. 


8.9. In addition to the sources of 
pollution mentioned above, there fre- 
quently occur as offenders breweries, 
textile and paper mills in respect of 
their steam-raising plant, chemical 
works from fumes and also steam- 
raising, and dyeworks where large 
volumes of low-pressure steam are 
required at intervals. There are many 
complaints of obsolete, worn out and 
overloaded plant and it is recorded in 
several instances that new plant or 
teplacements are on order but cannot 
be obtained. In one case it is recorded 
that a plant designed to burn coke has 
had to burn taw coal owing to coke 
being unobtainable. Dust from cement 
wotks is a frequent source of complaint. 
In one district a committee of represen- 
tatives of local authorities has the matter 
under consideration. One authority 
records the collection of dust from a 
quarry in ducts but of the final disposal 
of the dust by blowing it into the air, 
when it is distributed over dwelling 
houses. Government establishments 
such as Royal Ordnance Factories ate 
- frequently mentioned as responsible 
for atmospheric pollution. A town 
in Scotland reports that the purifiers 
at its gas works are inadequate to deal 
with the increased output. 


9. There are also frequent complaints 
about public institutions such as baths, 
hospitals, etc., which would seem to be 
within the control of local authorities 
themselves. Again another municipal 
plant that seems responsible for much 
smoke is the refuse destructor. It is 
said in some instances to be due to 
attempts to burn wet refuse, which of 
course is likely to give trouble. 


9.1. On top of this is the all-pervading 
domestic smoke and the steam-raising 
plant associated with small local in- 
dustries. Very often the latter are 
fired with wood or other refuse, which 
makes a teadily available source of 
heat and which is capable of being 
burned smokelessly in proper plant, 


but when fed irregularly on to the fire 
in small locomotive type or vertical 
boiler, is likely to be the source of great 
annoyance to the neighbourhood. 


9.2. One or two authorities exhibit 
some anxiety as to the effect of the 
establishment of the projected satellite 
towns in their areas. 


10. Outlook of Local Authorities 


The Survey has disclosed the great 
difference in outlook that exists on the 
problem of the pollution of the atmo- 
sphere. In some quarters mankind 
seems to have become so accustomed 
to living in a smoke-laden atmosphere 
as to be unconscious of his environment. 


10.1. In their response to the Society’s 
questionnaire, local authorities display 
very different outlooks. There are 
those intensely conscious of the prob- 
lem, anxious to take systematic measures 
to ascertain the intensity of pollution 
and ready to take all measures within 
their powers to improve the conditions 
of their area. They frequently give 
evidence of a sense of frustration in 
the lack of interest of owners of fuel- 
burning plant, and of the employees 
Operating it, and in the lack of support 
from higher authority. They have 
generally gone out of theit way to give 
the Society all available information, 
and for the helpful attitude they have 
adopted the Society expresses its 
gratitude. 


10.2 Other authorities have shown 
a limited interest, sufficient to cause 
them to become associated with the 
movement to obtain a cleaner atmo- 
sphere and to obtain such information 
on the subject as may become available. 
The Society is grateful for their support 
and their help, and ventures to express 
the hope that their interest will increase 
and that they will yet take a more active 
part in the campaign. Quite a large 
proportion of those addressed disclose 
a complete lack of interest : some have 
indicated their lack of interest, while 
others have ignored altogether the 
Society’s questionnaire. It is hoped 
that their interest in this important 
problem will be awakened and that they 
will ultimately take their places in the 


campaign for the prevention of smoke, 
which not only defiles our land, but is 
the visible indication of the wasteful 
use of out vanishing supplies of fuel. 


10.3. Many local authorities record 
drift of pollution from other areas, and 
in highly developed areas such as 
Lancashite, Yorkshire and London, 
this is inevitable. This factor gives 
some force to the suggestion that has 
been put forward that joint local com- 
mittees should be established in all areas. 


10.4. It is worthy of note that although 
atmospheric pollution is the responsi- 
bility of the Local Authority’s Medical 
Officer of Health and the Sanitary 
Inspector, the returns in many instances 
bore only the name of the Town Clerk 
ort Clerk to the Council. This applies 
to about one-third of the returns 
reporting no atmospheric pollution. 


11. 


The preceding summary, subject to 
such reservations as may have to be made 
on account of the incompleteness of 
the return and for the reasons already 
mentioned, gives a brief outline of the 
commonest causes of atmospheric pol- 
lution. It accounts for some fraction 
of the millions of tons of smoke, soot 
and associated unconsumed gases that 
we continue to put into the atmosphere 
each year, and as a result are compelled 
to spend considerable sums in cleaning 
and tepaiting stonework, replacing 
corroded metal work, renewing paint, 
washing fabrics and so on. 


11.1. Has the Survey been worth 
while? ‘This question can be answeted 
vety definitely in the affirmative. It 
has shown first of all that the principal 
sources of pollution fall into separate 
categories : 

There are those associated with 
industries such as coal-carbonization, 
metallurgical processes, power stations, 
etc., where the smoke, sulphur and 
grit problem is not capable of a ready 
complete solution and where research 
and experiment on a considerable scale 
is still necessary. 

In these and in other instances, partial 
solutions would seem to be available. 
There seems to be no reason why steam- 
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raising plant at colleries should not be 
operated in a manner to give less offence 
although a good deal of work appears 
to be necessary on spoil banks. The 
gradual substitution of Diesel shunting 
locomotives should improve the con- 
ditions in marshalling yards, but while 
the steam locomotive is the chief source 
of railway traction, engine sheds are 
likely to be the source of atmospheric 
pollution. The increasing use of water- 
tube boilers in new ships and improved 
control of combustion should conttri- 
bute to some improvement in conditions 
of which local authorities in port areas 
complain, while in other instances a 
remedy is to hand, in the furnace door 
produced during the war by the Fuel 
Research Station, the use of which 
should be encouraged. 


On the other hand, many other 
sources of pollution should be capable 
of being remedied by means already to 
hand. The steam-taising plant of 
textile mills, breweries, laundries, and 
other industries should be capable of 
more efficient operation to the financial 
advantage of their owners, by some 
improvement in the technique of firing, 
and by some modification of plant as 
and when circumstances permit. There 
is a general consensus of opinion among 
officers of local authorities that stoking 
leaves much to be desired. A remedy 
might be found in the adoption of a 
scheme recommended by some of them, 
in which firemen, or at least the younger 
of them, should be examined and on 
certification promoted to a higher scale 
of pay. Some of the courses already 
available for training firemen have been 
referred to briefly in paragraph 7 of this 
report. 


12. With regard to domestic smoke 
that forms such a high percentage of 
the general atmospheric pollution, it is 
anticipated that by the time this report 
is presented the production of stoves 
and open grates for burning smokeless 
fuel will meet the requirements for all 
new houses. ‘There would then be no 
reason why housing authorities should 
not install such appliances in all new 
housing schemes. Could we hope that 
the Ministry of Health and the Depart- 


ment of Health for Scotland would 
consider the advisibility of instructing 
local authorities to insist on the installa- 
tion of stoves or grates for smokeless 
fuel in all new houses whether publicly 
of privately built. Even where smoke- 
less fuel is not immediately available, 
these grates will burn bituminous coal 
more efficiently, and consequently pro- 
duce less smoke that the older types 
of grates, until such time as smokeless 
fuels are available in sufficient quantities, 
and it is to be hoped, at lower prices 
than at present. 

12.1. As the production of smokeless 
appliances increases, it should be 
possible to evolve a policy to encourage 
the replacement of grates of older types 
by those for burning smokeless fuel, or 
in blocks of flats and tenements by 
efficient central heating systems. 


13. The Society’s efforts to carry out 
this national survey of atmospheric 
pollution, the results of which have 


it 


been outlined above, have made it 
clear that an authoritative survey will 
be possible only if undertaken under 
Government authority by the Depart- 
ments directly concerned, with system- 
atic observations and measurements. 
Such a sutvey is a matter of some 
magnitude, and before that can be 
launched there is much that has been 
disclosed by the Survey that can be 
undertaken to prevent a very consider- 
able part of the pollution of the atmo- 
sphere of the country. 


14, This very brief interim report is 
based mainly on the report in general 
terms given on Part I of the survey, 
reinforced by reference to the detail on 
Part II. The analysis of Part II will be 
a matter of some magnitude on what- 
ever basis it is undertaken. This will 
be carried out in due course: but 
meanwhile many members of the 
Conference may have views as to how 
the analysis should proceed. 
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Shipley, ee Cita 
Silver, V. A 
Sim, Cllr. D. T 


Simon of Wythenshawe, ord! (Piesh 
Pits ecw aie P 

. Lambeth 
Sinkinson, E. ene Fuel Tech: 
... Leeds University 

. Castleford 

.. Luton 

. South Eastern Electricity 


dent Retiring) 
Simpson, Cllr. J. W. 


nology) 
Sissons, County Cllr. H. 
Skelton, Cllr. T., J.P. 
Skinner, W. R. T. 


Smewin, Ald. FE. A., J.P. 
Smith, A. N. (S.S.1.) 
Smith, Cllr. E. 

Smith, F. V. A. (CSI) 
Snodgrass, A. E. (C.S.1.) 
Southall, Cllr. G. A. 
Southam, Ald. A. H. 


Spence, K. L. (Assistant County S. I. ss 


Spence, Cllr. W. 

Stafford, J. ae 

Stanley, Ald. A., O.B. ne 
Stansbury, C. « (C.S.L.) 
Starkey, FE. F.(S:S.1.) .. 

Steele, Mrs. J. M. 

Stevens, G. W. (C.S.I.) 
Stillman, Clir. H. E. 

Stocks, Dr. A. V. (Div. M. O.H) 


Stokes, A. (C.S.1.) 
Stroud, A. J. (C.S.I.) 
Stroud, Cllr. J. E. C. 
Stroud, L.A. (C.S.1) 
Stubbs, G. (S.I.) 

Swan, Dr. J. F. (M.O.H.) 
Swift, S., M.B.E. (C.S.1.) 


Tart, Clir. W. 
Tate, G. W. (S.S.1.) 
Taylor, Cllr. F. 
Taylor, F. (C.S.1.) 
Taylor, Clir. H. 
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.»- Derbyshire C.C; 
. N.S.A.S. 


. Wallasey 


Board 


..» Oxford 

... Enfield 

... Consett 
. Burton on Trent 
. Bury 

... Halesowen 


. Wanstead and Woodford 
. Warwickshire C.C. 


. Leeds 
... National Coal Board 
.. Walsall 
. Walsall 
. Widnes 
.. Staveley 
. Ealing 
... Southwark 
. Chadderton, Crompton, 


Failsworth Royton and 
Middleton 


... Ebbw Vale 
.. Wellingborough 
... Wimbledon 
... Slough 
... Southwark 
.. Bootle 
. Oxford Sanitary Inspec- 


tors’ Association 


.. Wombwell 

... Ashington 

... Darwen 

... Willesden 

... Blackwell R.D.C. 


Telford, Cllr. J. 

Telford, W. (S. L) 

Templeman, J. (Deputy S.S.I. i 
Tennant, Ald. J.S. z 
Tetlow, M. B. 


Thomas, E. (C.S.I.) 
Thomas, Ald. Mrs. M. L. 
Thomlinson, A. R. 
Thompson, Cllr. A. 


Thompson, Dr. A. G. G. (M. O. HD) ee, 
Thompson, Dr. C. G. K. (M.O.H.) ... 


Tickner, Clir. G. A. 
Tillcock, W. (S.S.1.) 
Timmis, Ald. G. J. 
Tomlinson, Ald. Sir T., J.P. 
Traynor, A. T. (S.I.) 
Trotter, Cllr. W. : 
Turners R-M.(CS.h)... 
Purner, V.(C.S.1.) 
Tylecote, Cllr. F.. E. 


Viney, Cllr. A. W., M.B.E. 
Vowles, G. A. "ae 


Wade, A., M.B.E. (C.S.L.) 
Wales, S. (Smoke Inspector) 
Walsh, L. (C.S.I.) 

Walton, J. F. H.(S.1) ... 
Ward, Dr. E. (Div. M.O.H.) ... 
Wardle, Cllr. F. : i 
Warrell, Cllr. R. E. 

Warwick, H. BS ; 

Webb, Cllr. Mrs. H. ee 

Wells, C. F. 


Welsby, Cllr. W. E. 

Westerman, Dr. A. 

Wetherburn, Ald. J. G., J.P. 
Wheater, Cllr. R. hes 

White, Dr. C. F., O.B.E. (M.O.H) 
White, Cllr. E. Ae a 
Williams, Cllr. S. 
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. Hetton 

... Consett 

... Wanstead and Woodford 
. Harrogate 
. Ministry of Town and 


Country Planning 


... Neath 

. Wakefield 

. National Coal Board 
... Billingham 


Lambeth 
Hazel Grove and Bram- 
hall 


. Rochester 
. Edmonton 
... Stoke-on-Trent 
.. Lancashire C.C, 
. Droylsden 
.. Washington 
... Wembley 
. Middleton 
. Manchester 


... Peterborough 
. British Electricity Author- 


ity 


.. Nottingham 
. Nottingham 
. Pontefract 
... Bolsover 
.. Colne Valley 
... Doncaster R.D.C. 
... Oxford 
... Member 
... Hackney 
. South Eastern Electricity 


Board 


... Newcastle-under-Lyme 
... City of London 
. Durham C.C. 
... Wakefield 
... City of London 
.. Sutton-in-Ashfield 
. Bootle 


Williams, Clir. Mrs. S. L. 
Williams, T. L. 

Williams, Clir. W. A. 

Wilson, Ald A. 2 
Wilson, J. S. (Deputy Cletky 
Wilson, T. (C.S.1.) 

Winfield, E. J. (S.S.1.) .. 

Wolfe, Mrs. D. M. a 
Wolstencroft, Cllr. A., J.P. 
Wood, C. A. (C.S.1.) 
Woodmansey, A. (Boro’ ale? 
Wright, Clir. A. J. M. e 
Wright, Ald. F. 
Wright, J. H., M.B.E. (eee 
Wynn, R. F. (CS. I) 


Yates, Cllr. J. T. 
Yorke, Ald. W. E. 


Young, Cllr. B. N. 
Yule, Dr. J. (M.O.H.) 
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. Gellygaer 
. Wrexham R.D.C. 
. Dearne 
» Preston 
... Chester-le-Street 
... Rothwell 
... Castleford 
a NIS.A:S, 
... Middleton 
. Newcastle-under-Lyme 
... Harrogate 
... Bristol 
ey OLK. 
... Smethwick 
. Chelmsford 


... Rawmarsh 
. Sheffield Rotherham and 


District Smoke Abate- 
ment Committee 


... Gateshead 
. Stockport 


Delegates Appointed by 
Local Authorities 


Abercarn ... oes us. Cllrs W. Cole 

Cllr. G. Moses 
Acton — es ... Clir. F. H. Morris 

J. J. Matthews (C.S.I.) 
Aireborough i: ... Cllr. Mrs. M. Martin 

J. Farrar (S.S.I.) 
Ashington bes «: Cllr. D. Cole 

G. W. Tate (S.S.1.) 
Ashton-under-Lyne ... Ald. W. H. Flowers, M.M. 


C. S. Handforth (C.S.I.) 


Barking... ae ... Ald. Mrs. J. Engwell 

N. Bastable (C.S.I.) 
Barrow-in-Furness ... J. Shanks (C.S.1.) 
Bath ve $5: ... Ald. W. Barrett 

G. W. Dhenin (Deputy C.S.I.) 
Battersea ... os ... Ald. A. P. Holden 

I. R. Lewis (S.I.) 
Bedlingtonshire ...—_.... Cllr.’ J. T. Kinghorn 

Clir. Mrs. H. Lee 
Bentley-with-Arksey wo» Clr. Rev. J.P. Price 
Bermondsey an ... Cllr. G. W. Griffin 

W. A. Campbell (Factories & Shops 

Inspector) 

Billingham oe ... Cllr. A. Thompson 

A. H. Rushworth (S.S.1.) 
Birmingham ree .» Clir. J.. M. Morrin 


Dr. W. RR.’ Martine, O.B.E., -T.D. 
(Senior Assistant M.O.H.) 


Blackpool see ...» Cllr. P. Fairhurst 

H. Priestley, M.B.E. (C.S.1.) 
Blackwell R.D.C. ~~... Cllr. H. Taylor 

TI. N. Creear (S.I.) 
Blaenavon ee ... Clir. C. G. Parker 

Cllr. R. Morris 
Bolsover ... ee ... Cllr. W. B. Revill 

J. F. H. Walton (S.I.) 
Bolton... 8 as ... Dr. H. N. Savage 

G. A. Hiller (C.S.1.) 
Bootle ae we .- Cllr. S. Williams 


Dr. J. F. Swan (M.O.H.) 
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Boston 
Bradford ... 


Brandon & Byshottles ... 
. Clir. E. B. Gibbons 


Brierley Hill 
Bristol 


Burton-upon-Trent 
Bury 


Caernarvonshire C.C. 
Camberwell 


Cannock 


Cardiff 


Castleford 


Chadderton 
Chelmsford 


Cheltenham 
Chesterfield 


Chester-le-Street R.D.C.... 


Chester-le-Street 
Colne Valley 
Consett 
Coventry ... 


Crompton 


Dagenham 


. Clir. W. C. Chapman 
. Cllr. N. Fienburgh 


Ald. F. Duce 

Dr. J. Douglas (M.O.H.) 
F. H. Myers (C.S./.) 
Cllr. J. Mulhall, J.P. 


H. J. Parker (C.S.I1.) 


.. Cllr. A. J. M. Wright 


F. J. Redstone (C.S.1.) 


oF. VA. Smuth(CoSs.) 
. Ald. W. K. Heaton 


Ald. W. Elliott 
A. E. Snodgrass (C.S.I.) 


.. County Cllr. A. [. Parry 
. Ald. A. F. Crossman, J.P. 


M. L. Malins (S.I.) 
Clir. A. Hampton, J.P. 
J. Ball (S.1.) 


. Cllr. C. A. Bence 
Dr. J. Greenwood Wilson (M.O.H.) 


Ald. J. Griffiths 


. County Cllr. H. Sissons 


E. J. Winfield (S.S.1.) 


... Dr. A. V. Stocks (Div. M.O.H.) 
... Cllr. Mrs. M. M. Davies 


R. F. Wynn (C.S.L.) 


«+ F. R. Jefford (C.S.1.) 
. Clir. J. Anderson 


G. Drabble (C.S.1.) 
Cllr. H: R. Grayson 
Clir. N. Pentland 


s Clipe? Reeve, Jr: 


J. S. Wilson (Deputy Clerk) 


. Dr. E. Ward (Div. M.O.H.) 


A. Schofield (C.S.I.) 


... Cllr. E. Smith 


W. Telford (S.I.) 


. Ald. Miss A. Arnold 


W. Beaumont (C.S.I.) 


. Dr. A. V. Stocks (Div. M.O.H.) 


. Ald. Mrs. A. E. Prendergast 


L. E. Prior (C.S.L.) 
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Dartford ... i ... Ald. Mrs. M. Douglas . 
T. H. Iddison (C.S.I.). 


Dartford R.D.C. ... Cllr. Mrs. E. Landen 

E. James (Clerk) 
Darwen... am a. Cllr. F, Taylor 

E. P. McGlynn (S.S.1.) 
Dearne: 2 J. a; . Cllr. W. A. Williams 

G. H. Allemby (S.I.) 
Derby ae are ... Ald. E. A. Armstrong 

S. Prime (C.S.I.) 
Derby C.C. se ... County Cllr. L. Shipley 

M. J. Hellier (County Planning Officer) 
Doncaster R.D.C. ... Cllr. F. Wardle 

Dr. A. Penman (M.O.H.) 
Droylsden <— .» Cllr. J. Mort 

. A. T. Traynor (S.I.) 

Dudley. <<: Ss ... W. Parker (C.S.L) 
Durham C.C. A ... Ald. J. G. Wetherburn, J.P. 

Cllr. T. Keeler 
Durham R.D.C. i Clr Fy Orr 


Dr. D. D. Nichol (M.O.H.) 


Ealing ae o ... Ald. Col. R. R. Kimmitt, O.B.E., T.D. 


G. W. Stevens (C.S.1.) 
Easington R.D.C. « Cilr.J.. Burnip 

Cllr. H. O’Neill . 
East Ham a ... R.A. Baskett, B.E.M. (C.S.L) 
Ebbw Vale Bh ... Cllr. W. Darby 

A. Stokes (C.S.I.) 
Edinburgh... ee ..» Cllr. J. G. Dunbar 

A. W. Ritchie, M.B.E. (C.S.1.) 
Edmonton... $04 . Cllr. LE. Berridge 

W. Tillcock (S.S.I.) 
Egham —_.... ee .. FP. G. Britcher (S.S.1L) 
sBmneld= 5. ao ... A. N. Smith (S.S.1.) 
Eston oy ot + (Clr, J. -Ginty 


J. H. Burrows (S.S.L.) 


Failsworth ai ... Dr. A. V. Stocks (Div. M.O.H.) 
Felling ... oe ... Cllr. W. Doran 
J. H. Rhodes (S.I.) 
Finchley =... ote ce 3, Gray-(SJ;) 
Fulham ... es . Cir. C. aneaster; J.P. 


F. C. Payne (Smoke Inspector) 
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Gateshead 


Gellygaer 


Greenwich 


Hackney 
Halesowen 


Halifax 
Hammersmith 


Hamilton 


Harrogate 


Hazel Grove & Bramhall 


Hemsworth R.D.C. 
Hetton 

Hornchurch 
Houghton-le-Spring 
Huddersfield 


Hull 


Ilford 
Ipswich 


Keighley 
Kent C.C. 


Kirkby-in-Ashfield 


. Ald. P: S. Hancock, O.B.E. 


Ald J. T. Etherington 

Cllr. B. N. Young 

Cllr. Mrs. S. L. Williams 

Dr. W. Bowen Owen (M. O. H.) 


. Clir. Mrs. A. D. A. Kennedy 


Dr. J. K. Brown (M. O. H.) 


. Ald. Mrs. C. Gooch, J.P. 


Clir. Mrs. H. E. Webb 
Cllr. G. A. Southall 
A. Archer (C.S.L.) © 


... H. Margerison (C.S.I.) 
. Ald. R. J. Buckingham 


Dr. F. M. Day (M.O.H.) 


. Bailie Mrs. Mary S. Ewart 


T. McCubbin (S.1.) 


. Ald. J. S. Tennant 


Dr. D. D. Payne (M.O.H.) 

E. Dodsworth (C.S.I.) 

Cllr. J. R. Henshaw 

Dr. C. G. K. Thompson (M.O.H.) 
H. Peacock (C.S.I.) 


.. Cllr. C. Blackburn 


G. T; Peacock (S:S.1) 


. Cllr. J. Telford 


Cllr. W. H. Bainbridge 


. Cllr. S. W. Collischon 


Dr. J. Gorman (M.O.H.) 


..s Cllr. -D. Cockburn 


J. J. Morley (Housing Manager) 


. Ald. R..H. Browne, J.P. 


D. Drake (C.S.L.) 


... Cllr. F. Hammond 
A. C. Saword (C.S.1.) 


... Cllr. Mrs. W. E. Pohl 
. Cllr... A. V. Bishop 


Dr. R. A. Leader (M.O.H.) 


. T. Lindsay (C.S.I.) 
... County Cllr. G. Allison-Beer 
Kingston-upon-Thames ... 


H. TF. Perry (CS.1.) 


. Cllr. A. Mead 


I. M. Massey (S.S.1.) 
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Lambeth 
Lanark C.C. 


Lancashire CC oss. 


Lanchester R.D.C. 


Leeds 


Leicester 
Letchworth 


Littleborough 
Liverpool 


Liantrisant & Llantwit 
Fardre R.D.C. 


City of London 


Luton 


Macclesfield 
Maidenhead 
Manchester 


Meriden R.D.C. 
Mexborough 


Middleton 


. Cllr. J. W. Simpson 


Dr. A. G. G. Thompson (M.O.H.) 


. County Cllr. W. F. Hastie 


County Cllr. F. Murphy 


. Ald. Sir T. Tomlinson, J.P. 
Dr. S. C. Gawne (Deputy County 


M.O.H.) 


. Cllr. W. N. Miller 


G. Rowe (S.I.) 


. Cllr. Miss E. M. Lister 


Cllr. W. Spence 
Dr. I. G. Davies (M.O.H.) 
J. Goodfellow (C.S.1.) 


i+ Cllr S. Cooper 


F. G. McHugh (C.S.I.) 


«A. Jump (C.S.1.) 
.. Cllr. C. Ogden 
. Ald. A. Griffin 


Ald. W. J. M. Clark 
P. H. Saunders (C.S.I.) 


. Cllr. T. W. Roderick 


Clir. J. W. Raines 


. Dr. A. Westerman 


Sir G. Elliston, J.P. 

W. N. Bacon 

Dr. C. F. White, O.B.E. (M.O.H.) 
F. J. Forty (City Engineer) 


we Clitel, Skelton, J.P. 


G. F. Macefield (Deputy C.S.T.) 


. Cllr. W. A. Ledgar 
.. A. D. M. Jones (Deputy C.S.I.) 
. Ald. A. James 


Cllr. R. M. Larrad 
Cllr. A. Littlemore 
Cllr. F. E. Tylecote 
Dr. C. Metcalfe Brown (M.O.H.) 


. Cllr. R. E. Moore 


F. T. Kenyon (C.S.1.) 


. Clit, J. Kelly 


H. Brearley (C.S.I.) 


. Cllr. A. Wolstencroft, J.P. 


TY: Turmer(C.S-1.) 
Dr. A. V. Stocks (Div. M.O.H.) 
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Mitcham ... 


Mynyddislwyn 


Neath 
Newark 


Newburn ... 


Newcastle under Lyme ... 


Newcastle upon Tyne 


Nottingham 


Oldbury 
Oldham 
Ormskirk 


Oxford 


Paddington 
Paisley 
Peterborough 
Pontefract 
Pontypridd 
Port Glasgow 


Portsmouth 
Preston 


Pudsey 


. Cllr. Mrs. H. E. Niven 


K. J. Gutteridge (C.S.1.) 


.. Clir. R. Francis 


Cllr. J. Morris 


-.. Cllr. W. K. Owen, J.P. 


E. Thomas (C.S.I.) 


. Ald. C. Clutterbuck 


Dr. G. G. Buchanan (M.O.H.) 


. Cllr. E. Dowling, J.P. 


Clir. W. E. Welsby 
C. A. Wood (C.S.1.) 


. Ald. J. Chapman 


W. Gray (C.S.I.) 


. Ald. E. Purser 


Dr. W. Dodd (M.O.H.) 
A. Wade (C.S.I.) 
S. Wales (Smoke Inspector) 


. E. Harrold (C.S.1.) 
. Ald. S. T. Marron, J.P. 


Cllr. G. Halbert 


Dr. J. T. Chalmers Keddie (M.O.H.) 
Clir_A. Carroll 


Dr. J. G. Hailwood (M.O.H.) 


. Ald. E. A. Smewin, J.P. 


Cllr. R. E. Warrell 
S. Swift, M.B.E. (C.S.I.) 


J Cllr, (GG. Gilbey 
«x s+ Tones (C:S. 8) 
. Cllr. A. W. Viney, M.B.E. 


J Seden (CS) 


. Ald. F. W. Lane 


L. Walsh (C.S.I.) 


..» Cllr. A. Brown 


W.N. Davies, (S.I.) 


. Bailie G. Beattie 


Clir. A. S. Roxburgh 
I. B. Anderson (S.I.) 


... W. F. Appleton (C.S.1.) 
. Ald. A. Wilson 


Dr. J. S. G. Burnett (M.O.H.) 
C. Owen (C.S.I.) 


... Clir. J. R. Fairbank 


H. Foster (C.S.1.) 
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Queensbury & Shelf 


. W. E. Shelley (S.I.) 


Rawmarsh ~ Cline a= PF: -Vates 

W. James (S.I.) 
Rawtenstall ca C, Cunhitie (S:S.1.) 
Rhymney . Cllr. Miss M. Roach 

Cllr. P. E. Jones 
Rochester ... . Cllr. G. A. Tickner 

Dr. J. O. Murray (M.O.H.) 
Rothwell ... . T. Wilson (C.S.I.) 


Rowley Regis 


. Cllr. J. Hanson 


A. Longfellow (C.S.I.) 


Royton .. Dr. A. V. Stocks (Div. M.O.H.) 
Ryton . Cllr. J. Mullen 

E. Joicey (S.I.) 
Saddleworth . Cllr. H. Dearnley 

Cllr. W. Kenworthy 
St. Albans R. E. C. Goddard (C.S.I.) 
St. Helens ... Ald. N. Birch, J.P. 

Dr. F. Hauxwell (M.O.H.) 
Sale Clit. -W.-D~ C. Craven 
Salford . Ald. W. W. Crabtree 

Ald. G. H. Goulden 

Dr.-J. L. Burn (M:O:H.) 
Seaham 2 Chir. J. Pigg 


Sedgefield R.D.C. 


= Cllr, 3G, Gargett 


R. Clough (S.S.I.) 


Sheffield, Rotherham & 

District Regional Smoke 

Abatement Committee Ald. W. E. Yorke 

J. Law (S.S.1.) 

Shipley .~ ... as 4. Clr. J. Lancaster,-J:P. 

Dr. J. Battersby (M.O.H.) 
. Cllr. G. H. J. Bamford 

Dr. B. Broadbent (M.O.H.) 
Slough ... sce .v. Ln AY Stroud (CS.L) 


Shoreditch 


Smethwick « Ald. Ps W. Perry, J.P. 

Ald. W. H. Perry 

J. H. Wright, M.B.E. (C.S.I.) 
Southall - R. W. McDonald (C.S.I.) 


.. Ald. F. Cause 
.. Cllr. J. W. Hardwick 
Dr. W. Campbell Lyons (M.O.H.) 
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Southend-on-Sea 
South Shields 


Southwark a; ... Clir. H. E. Stillman 
G. Stubbs (S.1.) 


Southwell R.D.C. ee Cir J: Brooks 
B. D. Hall (S.S.1.) 
Staffordshire C.C. ... Ald. Mrs. F. R. Deakin 
, W. Pembleton (Assistant County S.I.) 
Stalybridge ... J.Nortis (CsS.L) 


Stanley (Co. Durham) ... Cllr. R. Powton 
S. L. Hetherington (C. Asst. S.I.) 


Stanley (Yorks) ... nin Chr. £. Marley, 1-P. 

R. Blakey (S.L.) 
Staveley ... ae + Cllr. Mrs. J. M. Steele 

H. Nuttall (S.1.) 
Stepney — .-. Bee ... Cllr. Mrs. C. Edwards 

S. Lowther (S.I.) 
Stockport ... me wo Cllr. Co Ay Jaine 

Dr. J. Yule (M.O.H.) 
Stocksbridge a ... Cllr. O. Inman 

D. E. Robinson (S.1.) 
Stoke-on-Trent... ... Ald. G. J. Timmis, O.B.E., J.P. 

; D. Hurst (C.S.1.) 

Stone R.D.C. et ... Cllr. Rev. C. W. Salt 

W. Hawkes (Surveyor & S.I.) 
Stretford ee .. Cllr. Dr. A. W. Davison 

J. Kay (C.S.1.) 
Sunderland R.D.C. we Cllr. G. EB. B. Perfrement 

J. P. Davies (S.I.) 
Sutton-in-Ashfield we Cir -E. White 

G. W. Rhodes (S.L.) 
Sutton & Cheam ... C. W. Newbery (C.S.I.) 
Swadlincote vee ... G. Ainsworth (C.S.1.) 
Swindon ... ae ... Ald. G. H. Selman 

H. A. Banweil (S.S.1.) 
Thurrock ... Ra ... Cllr. Mrs. L. A. Dexter 

L. Cullis (C.S.1.) 
Tipton... £¥ ... Cllr. G. A. T. Hedge 

G. H. Acton (C.S.1.) 
Tottenham Cllr. K. A. E. Gregg 


E. T. Jenkins (S.I.) 


Wakefield os ... Cllr. R. Wheater or 
Ald. Mrs. M. L. Thomas 
W. Roberts (C.S.I.) 

Wallasey eis ... Ald. D. P. Charlesworth, J.P. 
W. Bate (C.S.I.) 
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Wallsend ... 
Walsall 


Wanstead & Woodford .. 


Warrington 
Warwickshire C.C. 
Washington 
Wellingborough .. 
Wembley ... 

West Bromwich ... 
West Hartlepool 
Westminster 
Whiston R.D.C. 
Widnes 

Wigan 

Willenhall 
Willesden 
Wimbledon 
Wolverhampton ... 
Wombwell 
Worksop’ ... 


Wrexham 


Wrexham R.D.C. 


York 


ee Woks Black(Gss.L.) 
. Ald. A. J. Stanley, O.B.E. 


C. A. Stansbury (C.S.I.) 
Ald. A. H. Southam 
J. Templeman (Deputy S.S.I.) 


. Ald. D. Plinston, J.P. 


H. A. Richardson (C.S.I.) 


. K. L. Spence (Asst. County S.1.) 
. Cllr. W. Trotter 

sa. A. Je Stroud (CS.1.) 

oe BR Mc Parner (C.S.1.) 
. Ald. A. Green 


W. W. Foakes (C.S.I.) 


... Cllr. Mrs. W. Breward or 


Cllr. J. G. Proctor 
H. V. Robinson (C.S.I.) 


. Cllr AoSciver 
arecilr Je Forster, JP: 
. Cllr. J. Longton, M.M. 
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PRESIDENTIAL ADDRESS 


A Survey of Domestic Smoke 
Abatement 


by 


LORD SIMON OF WYTHENSHAWE 


T is an honour and a pleasure to be 
elected as President. of the National 
Smoke Abatement Society in my 

seventieth year. I am to-day going to 
attempt to outline the history of smoke 
abatement over the last fifty years and 
hope you will forgive me if I begin by 
setting out my qualifications for this 
task. 

I began a business career in Man- 
chester in 1901, living in the south of 
the city, and almost every winter’s day 
for a quarter of a century as I drove to 
my office I met the too familiar pall of 
smoke just about at the University. 

So the first society I ever joined was 
the well-known Manchester and Salford 
Sanitary Association under the chairman- 
ship of that great Manchester citizen, 
T. -C.. “Hotstall: one “of its thier 
activities was to work for the cleaning 
up of the atmosphere of Manchester. 
Later I took,.an active part in the 
Manchester Smoke Abatement League 
and then became secretary of a national 
Smoke Abatement League which had 
its headquarters in Manchester and was 
one of the predecessors of the present 
Society. For twelve years 1. was a 
member of the Manchester Public 
Health Committee which was fairly 


energetic in dealing with factory 
chimneys; some of the members 
insisted that it was possible to trace the 
boundary between Manchester and 
Salford by following the line of smoky 
chimneys, all of which were in Salford | 

After World War I, I became Chair- 
man of a sub-committee of the Man- 
chester Public Health Committee known 
as the Atmospheric Pollution Board, 
which undertook what I believe to have 
been the first serious scientific investi- 
gation into the efficiency and the smoke- 
producing qualities of our old enemy— 
the open coal fire. It also undertook 
what I may perhaps call the classical 
investigation into the extra cost of the 
household wash in Manchester as 
compared with Harrogate, and provided 
evidence (verified by a firm of chartered 
accountants) that the extra cost, due 
to the smoke of the Manchester atmo- 
sphere, of this one item alone was no 
less than a quarter of a million pounds 
per annum. I should like to take this 
opportunity of paying a tribute to the 
work done in the smoke abatement 
field in those days by our old friend 
Mr. Will Melland, to whose initiative 
this particular inquiry was largely due. 

Next came the Committee on Smoke 


Abatement appointed by the Minister 
of Health under the chairmanship of 
Lord Newton. Its report in 1920 was 
the first official recognition of the 
importance of domestic smoke. I was 
a member of that committee and at 
that time wrote my first book with the 
ambitious title “‘ The Smokeless City.” 
Then for twenty years I gave up 
direct work on smoke abatement ; 
though I was closely concerned with 
housing, and took an active, but I am 
sotfry to say, quite ineffective interest in 
trying to secute the installation of 
smokeless appliances in the new houses. 

In 1945 I became a member of the 
Egerton Committee on Heating and 
Ventilation appointed by the Depart- 
ment of Scientific and Industrial Re- 
seatch, and then Chairman of the 
Committee on Domestic Fuel Policy 
appointed by the Ministry of Fuel and 
Power. I apologize for these lengthy 
personal details; the sole object is to 
show that I happen to have perhaps as 
long and wide experience of smoke 
abatement problems as anybody in the 
country. 

Looking back over the history of 
smoke abatement it divides itself 
naturally into three stages : 

Stage I goes back to the first protests 
against the smoke nuisance and ends 
with World War I. 

Stage II covers the inter-war period. 

Stage Ill begins ~with the end “of 
World War II. 


Stage I 


The early history of smoke abatement 
is marked by innumerable angry pro- 
tests against the smoke nuisance and a 
zood deal of punitive legislation. The 
earliest such action of which I know 
was in 1307, when circuit justices in 
London were commissioned “to en- 
quire of all such who burn sea coal in 
the city, or parts adjoining, and to 
punish them for the first offence with 
great fines and ransomes, and, upon 
the second offence, to demolish their 
furnaces.” 

So far as we know this was quite 
ineffective and the same kind of thing 
went on equally ineffectively over the 
centuries. About the beginning of 


this century local authorities began to 
prosecute manufacturers for the emis- 
sion of black smoke. Where it was 
done on a systematic basis it had some 
substantial success. But it is roughly 
true to say that action was still confined 
to prosecution and that neither the 
Government nor local authorities had 
begun to use scientific methods and to 
study the problems of efficient and 
smokeless combustion. And it is un- 
doubtedly true that neither the Govern- 
ment nor local authorities had begun to 
give any attention to the domestic 
smoke problem. The old-fashioned 
open coal grate and smoke-producing 
kitchen range were still being generally 
introduced with no protest whatever. 


The effective smoke abatement move- 
ment, so far as domestic smoke is con- 
cerned, dates from about the end of 
World War I. I was only then that 
the importance of domestic smoke 
began to be realized and that research 
and development began to be under- 
taken in that field both by private 
enterprise and the Government. 


Stage il 


The story of factory smoke during 
Stage II is one which covers large 
extensions in the use of electricity ; the 
considerably increased use of gas; 
great improvements in the structure of 
boiler plants for efficiency and smoke- 
lessness ; and steadily increasing co- 
operation between local authorities and 
manufacturers in making combustion 
mote smokeless by the training of 
stokers, and in other ways. This has 
been and is a continuing process; great 
progress has been and is being made 
towards a really satisfactory state of 
affairs. The story of the domestic 
smoke problem is a very different and a 
much more difficult one and I propose, 
therefore, to confine my address today 
almost entirely to the domestic problem. 


The landmark in the first years of 
Stage II was, of course, the publication 
of the Newton Committee’s report in 
1920; the first public and authoritative 
report which pointed out the immense 
importance of the damage done by 
domestic smoke. A good deal of new 


evidence was available to the Newton 
Committee mainly based on the scienti- 
fic work carried out in the years just 
before 1920. In particular, there had 
been many investigations into the 
damage done by smoke: the damage to 
the health and spirits and vitality of 
human beings through poisoning by 
acid and tar and through the cutting 
off of sunlight; the damage to trees 
and plants and crops; the damage to 
buildings. New evidence was also 
available as to the preponderating part 
played by domestic smoke in causing 
this damage. 

Reseatch into fuel efficiency and 
smoke emission had begun at the Fuel 
Reseatch Station; the gas industry 
had developed’ efficient domestic 
appliances of different kinds; the 
electricity industry was beginning to 
follow suit. Other tfesearches were 
going on; for instance, it was a 
startling innovation for the Manchester 
City Council to make an annual grant 
up to £500 to its Air Pollution Advisory 
Board for purposes of research. The 
work was carried out in the Man- 
chester College of Technology with 
the help of leading scientists from the 
University and was, I think, the first 
serious research into the efficiency and 
smoke-producing qualities of the open 
coal fire. It is interesting that the work 
was under the direction of Dr. Sinnatt, 
who afterwards became the head of the 
Government Fuel Research Station. 

The Newton Committee first met in 
March, 1920. So impressed was it with 
the urgency of using better methods of 
domestic heating in the large number 
of new working-class houses which it 
was hoped were to be rapidly built that 
it actually produced an interim report 
in three months, pointing out that the 
open coal fire and the old-fashioned 
kitchen range were “ inefficient, waste- 
ful of fuel and labour, and productive 
of smoke.” Better appliances and 
methods were available though much 
research was still required. It recom- 
mended that : 

1. The Government should decline 
to sanction any housing schemes unless 
specific provision was made in the plans 
for the adoption of smokeless methods 


for supplying the required heat. 

2. The Government should en- 
courage the co-ordination and extension 
of research into domestic heating 
problems. 

The Committee was wise and right. 
It need not have been in such a hurry. 
Lord Newton wrote in 1922: ‘“‘ The 
very Ministry which was established to 
protect the health of the people has 
hitherto completely ignored the damage, 
wasteand discomfort caused by domestic 
smoke.’ And twenty years later that 
same Ministry had still taken no action 
whatever under either of the recom- 
mendations of the Newton report. 

The main report, published a year 
later, repeats the same trecommenda- 
tions and ends with the words: ‘* The 
initiative rests, of course, with H.M. 
Government, and we trust that the 
necessary action, which has been long 
overdue, will be taken at the earliest 
possible moment.” 

The Newton report was an admirable 
document. It is a lamentable fact that 
so far as action by the Government was 
concerned it might just as well never 
have been written. 


Stage lif 


The beginning of the third and final 
stage in the history of smoke abatement 
is marked by the creation of the Ministry 
of Fuel and Power in 1942. Owing to 
the grave shortage and high price of 
coal, more efficient consumption had 
become an urgent national necessity 
and the Ministry from the beginning 
meant business. Over one-third of 
our coal is used in one form or another 
for domestic purposes, so the Minister 
in 1945 appointed a strong committee, 
of which I was Chairman, with the 
following terms of reference: “To 
consider and advise on the use of fuels 
and the provision of heat services in 
domestic and similar premises, in the 
interests of the occupants and of the 
nation, with special regard to the 
efficient use of fuel resources and to the 
prevention of atmospheric pollution.” 

The report was published in 1946 
and this is how we summed up the 
position as regards domestic heating. 

“The four million houses built in the 


inter-wat period ate probably larger 
than houses in other countries for the 
corresponding income groups, yet the 
area of the house properly warmed for 
comfort during the winter is probably 
smaller than in any other civilized 
country. os 

“Our coal is used for domestic 
heating with a degree of inefficiency 
which is not, so fat as we can ascertain, 
even approached in any other country 
in-the world. +... 


“Over 80 per cent. of domestic 
heating is provided by burning bitu- 
minous coal mainly in open grates or 
in kitchen ranges. The open grate has 
always been the greatest sinner in smoke 
production . 


“To sum up, we are using excessive 
quantities of coal; we are providing 
inadequate heating in our houses; we 
are pouring out masses of soot and tar 
into the atmosphere... .” 


That is the Committee’s verdict on 
the four million houses built under the 
control of the Ministry of Health, after 
it had received the Newton report, and 
in spite of the continuing efforts of the 
National Smoke Abatement Society. 

Smoke abatement has always been the 
blind spot of the Ministry of Health ; 
I am glad to say that at long last there 
ate sions that this is beginning to clear. 

We found the position as regards 
reseatch and development much more 
encouraging than it was in the days of 
the Newton repott. 

The most important developments 
had been in the gas and electricity 
industries ; both had developed satis- 
factoty (and of course smokeless) 
cookers and had sold them on a large 
scale, and important advances had been 
made in various other domestic 
appliances using gas and electricity. 
In 3938: 1S ‘per cent. of-sie heat: used 
domestically was in the form of gas and 
electricity. The other 85 per cent. was 
burnt as solid fuel, and here progress 
had been painfully slow; the amount 
of reaseatch had been utterly inadequate. 

Turning to the post-war period we 
found that during the last two or three 
yeats there had been great progress, 
patticularly on the part of private 


enterprise. There were some strong 
reseatch organizations in existence 
among individual large firms in the 
gas and electricity industries, and a few 
were beginning to appear among manu- 
facturets of solid fuel appliances ; there 
wete also several organizations of 
growing importance controlled by 
industries. What was perhaps even 
mote encouraging, we found that at 
long last the Government was taking 
an active: interest’ in -reseateh — and 
development. During the war nothing 
had been done except a slight extension 
of the facilities of the Fuel Research 
Station, which did useful work on a 
tiny scale. Now things wete different. 
At the instigation of the Ministry of 
Works, the D.S.I.R. had appointed a 
Committee on Heating and Ventilation 
under the chairmanship of the dis- 
tinguished scientist Sir Alfred Egerton, 
whose teport produced a mass of basic 
facts covering nearly all the scientific 
aspects of heating and _ ventilation. 
The Simon report may be regarded as 
an attempt to indicate how the data 
given in the Egerton report can best be 
applied in practice. 

The Ministry of Works had also 
appointed a Scientific Advisory Council 
which was already at work in many 
directions, including an ambitious plan 
for the building of a number of 
working-class houses for large-scale 
testing in practice of different systems 
of heating and ventilation. 


The Department of Scientific and 
Industrial Research was greatly expand- 
ing the Fuel Research Station, which 
had now become strong enough to 
give us invaluable help. 


The Ministry of Fuel and Power had 
during the war developed a strong Fuel 
Efficiency Department, which helped 
us both on scientific and _ practical 
problems. And indeed the Ministry 
spated no pains to give us every 
possible facility and help. 


The Atmospheric Pollution Research 
Committee under the D.S.LR., and with 
the co-operation of over 50 Local 
Authorities, had published annual re- 
ports giving useful facts as to the 
amount of atmospheric pollution. 


In short, we had advantages both as 
regards the scientific and _ technical 
evidence available, and the active 
interest and support of Government 
departments, which marked a complete 
revolution as compared with the 
experience of the Newton Committee. 

The Committee concluded that there 
were three main lines of development 
for efficient, convenient, and smokeless 
domestic heating. The most important 
is to replace the bituminous coal used 
for domestic purposes by some smoke- 
less solid fuel—anthracite, or some form 
of coke or briquette, to be burnt with 
an efficiency of not less than 40 per cent. 
The second is to increase the use of gas 
and electricity from 15 per cent. to, say, 
30. per cent. of the total fuel consumed, 
in about twenty years. The third is to 
burn bituminous coal with increased 
eficiency and much less emission of 
smoke. These three developments 
depend on action by many different 
bodies in many different directions. 

Two specially urgent developments 
are a cheap and efficient system of 
central heating for small houses, and 
(most important of all) a stove to burn 
bituminous coal smokelessly, or nearly 
smokelessly. I venture to predict that 
both these will be on the market at 
reasonable prices within the next few 
_ years. 

District heating may prove to be an 
important line of advance, but there 
are serious difficulties. A dozen plants 
are likely to he at work within the next 
year or two. 

Then the design of the house is most 
important ; there must be expansion of 
research and development in many 
directions ; unbiased technical informa- 
tion must be made easily available for 
local authorities, builders, architects and 
householders. 

Our Committee made no less than 
41 separate recommendations, and con- 
cluded that if these recommendations 
were reasonably followed it should be 
possible to secure that the 50 million 
tons of bituminous coal now burnt with 
a working efficiency of 20 per cent. 
should be replaced in 20 years by smoke- 
less solid fuel, or by bituminous coal 
burnt smokelessly, or by gas, or by 


electricity, with an average coal 
economy efficiency of not less than 
40 per cent. ey 

This would render possible the 


following results : 

The virtual abolition of domestic 

smoke. 

Less labour and dirt in the house. 

And either : 

(2) Doubling the useful heat in the 
smaller houses at little or no greater 
cost to the householder and no 
increase in the consumption of coal, 
of 

(6) An increase of 50 per cent. in the 
useful heat in the smaller houses 
with a substantial reduction in cost 
to the householder and a saving to 
the nation of perhaps ten million 
tons of coal per annum. 

We pointed out that to achieve these 
results in twenty years meant an annual 
increase in the output of all kinds of 
smokeless solid fuels of one million 
tons. If the increase averages only 
650,000 tons, then chirty years will be 
needed. Much depends on the vigour 
of successive Governments and of the 
National Coal Board. But the en- 
couraging thing is that the Committee 
felt justified in suggesting that it should 
be possible to achieve these results in 
from twenty to thirty years. 


Conclusion 


That means that after thirty years 
there should be no more domestic 
smoke, and it is reasonable to assume 
that the rapid increase in the use of 
electricity for factories and the greatly 
improved combustion of the modern 
super power stations will mean the end 
of any serious emission of smoke from 
factories (though the problem of 
metallurgical furnaces may remain). So 
that we may look forward with reason- 
able confidence to the end of the smoke 
nuisance as a whole within thirty years. 

Why has progress been so slow, 
especially as regards domestic smoke ? 
And why are we justified in believing 
that it is likely in future to be so rapid ? 

There are four main reasons : 

1. This country is blessed with large 
reserves of bituminous coal. This is 
our most important natural resource ; it 


is also the perfect smoke producer. Up 
to World War I coal supplies were 
ample and very cheap, after World War 
I supplies were still ample but expensive 
and people began to think seriously of 
economy. Now coal is much more 
expensive and we are not producing 
enough to meet all our needs. The 
country has been forced to think hard 
and to act. The Ministry of Fuel was 
created and has been acting with great 
vigour, not primarily in order to abate 
the smoke but to promote economy 
and efficiency in the consumption of 
fuel, which by great good fortune comes 
to much the same thing. 


2. Both the main lines of reform: 
the conversion of bituminous coal into 
smokeless solid fuel and the burning of 
bituminous coal smokelessly for differ- 
ent domestic purposes, require much 
scientific and technical work. The 
amount of such work has been utterly 
inadequate in the past; it has greatly 
expanded in many directions during the 
last few years. There is every reason 
to hope that it will shortly be on a really 
adequate scale. 


3. Public Enemy No. 1 in the smoke 
abatement world has always been and is 
today the open coal fire. Lord Newton 
wrote in 1921: “* Hitherto all criticisms 
of our present system have been met 
by indignant expostulation that the open 
fire is one of the sources of England’s 
greatness and prosperity and that any 
attack on it is of the nature of high 
treason.”” Everybody hated smoke, 
evetybody loved the open coal fire; 
the open coal fire won hands down. 
The Simon report sums up: “‘ The open 
coal] fire is sociable and pleasant; but 
it involves dirt and drudgery for the 
housewife ; it wastes millions of tons 
ofycoaléach year ;) and: its the chief 
sinner in rendering our cities unfit for 
human habitation by its smoke.” 


Scientific and technical brains have 
for the last few years been tackling the 
problems of the open coal fire; effi- 
cient, and often attractive, alternatives to 
the old-fashioned grate are already on 
the market, and beginning to be in- 
stalled in large numbers. Progress has 
been slower than the Simon Committee 


hoped, but it is reasonable to say that 
in the battle against the old-fashioned 
open coal fire burning bituminous coal 
victory is at last in sight. 


4. The fourth reason for confidence 
is that at last the Government is 
concerning itself actively with fuel 
economy and smoke abatement. Of the 
41 recommendations of the Simon 
Committee, 27 were directly addressed 
to the Government: the Ministry of 
Fuel & Power, the Ministry of Works, 
the Ministry of Supply, the Ministry of 
Health. These Ministries have set up a 
Joint Standing Committee to follow up 
our fecommendations; and _ having 
regard to the shortages of supplies, and 
the difficulties of carrying out quickly 
a revolution in domestic heating they 
are doing a good job. It is most 
encouraging to be able to record that 
the Ministry of Health in recent months 
has been fully co-operative, and that 
when, in 1948, the supply position 
justified it, the Minister immediately 
made it a firm condition of approval for 
all new housing projects that the main 
heating appliances should be selected 
from the list of appliances tested and 
approved by the Ministry of Fuel & 
Power. 


In particular, we owe our thanks to 
the Ministry of Fuel & Power and the 
Ministry of Works, who are showing an 
initiative and energy in this field which 
represents a complete revolution as 
compared with the past, and to the 
D.S.I.R., which is rendering essential 
services On an increasing scale, mainly 
through the Fuel Research Station. 


Finally, the three great national fuel 
producing corporations (Coal, Gas, 
Electricity) are of basic importance. 
On them lies the responsibility for 
producing each year more gas, more 
electricity, and above all a steadily and 
rapidly increasing quantity of smokeless 
solid fuel. 


If my analysis is right, then it is clear 
what the main work that lies before 
the National Smoke Abatement Society 
in future will be: to endeavour to 
ensure that the Ministry of Fuel & 
Power and the Ministry of Works carry 
on their excellent work with their 


ptesent zeal and efficiency; to bring 
constant pressure to bear on the National 
Coal Board to reach the target of an 
additional million tons of smokeless 
solid fuel-each yeat; and to make 
every effort to ensure that the Ministry 
of Health maintains its recent active 
interest in smoke abatement. 

And, o1  course,a- ereat,. deal of 
educational work is needed with local 
authorities, architects, builders and 
others ; such work is likely to be more 
effective now than ever before because 
smoke abatement, without losing its 
idealism, has now become a practical 
proposition. Much important work lies 
before the National Smoke Abatement 
Society. We have now for the first time 
the necessary knowledge to solve the 
smoke problem, and the active good 
will of the Government. But there is 
still much ignorance and apathy, and 
success depends on a great deal of 
educational work. This can only be 
done by the National Smoke Abatement 
Society. Its progress in recent years has 
been gratifying, but I am sorry to say 
that its resources have not grown in 
proportion to the extension of its 
activities. I very much hope that the 
Society’s appeal for funds which is 
now being launched will meet with a 
generous response. 

What will it mean to our cities when 
we have finally abolished the smoke 
nuisance? May I again instance my 
own city of Manchester? This is my 
seventieth year as a citizen of Man- 
chester ; I have never lived anywhere 
else nor have I ever wanted to. It is a 
fine place to live and work in. It has 
its faults; the worst ones are due to 
the appalling cloud of smoke which 
hangs continually over the city during 
the winter. 

Twenty-five years ago Lord Newton 
and I visited the Ruhr on behalf of the 


Smoke Abatement Committee and 
repotted: “The most superficial in- 
vestigation discloses an extraordinary 
contrast between such great industrial 
towns as Dusseldorf and Cologne, on 
the one hand, and any comparable 
British towns on the other. The former 
are pleasant and agreeable places of 
residence, and the best proof of their 
amenity is that even the richest citizens 
continue to live within the city bound- 
aties, a practice which has long since 
been abandoned in British manufactur- 
ing towns.” 

This is, alas; true of Manchester. 
Indeed, it has long been true. So far 
back as 1850 the Stipendiary Magistrate 
said: “I do not live in. Manchester 
now. Nobody does who can in anyway 
live out of it.” During the whole of 
my life the vast maiority of those who 
could afford it and whose work allowed 
it have gone to the pleasant surrounding 
country ; most of them have ceased in 
effect to be citizens of Manchester or to 
take any interest in it except as a place 
to work in and to get out of. Today 
Manchester has a magnificent plan of 
reconstruction. One specially import- 
ant part of the plan is the proposed 
cultural centre, including the University 
and the Hospital area and some of the 
main civic buildings: colleges, halls, 
theatres, and flats and houses in the near 
neighbourhood to house the professional 
class and the lovers of the higher things 
of life. When these buildings are 
erected, and many of them should be 
built in the next thirty years, only one 
thing more is necessary—clean air and 
sunshine. Then there will, I hope, be a 
revetsal of the flight from the city, and 
the leading workers in Manchester 
will insist on living in their beautiful 
city and in enjoying the fully civilized 
life of society and cultural interests 
which only a great city can offer. 


ADDRESS 


by 


ARTHUR BLENKINSOP, M.P. 
Parliamentary Secretary, Ministry of Health 


I was a little doubtful at one time 
in the early part of this week whether 
I should manage to get up and see you 
to-day because it had seemed possible 
that other matters of relatively minor 
importance might prevent me! But 
it did seem to me that there was a 
reasonably close connection between 
smoke and the problem of the dollar 
gap—one type of smoke, anyhow. 
And if in the course of my few remarks 
to you I can persuade your Society to 
widen the scope of its activities to 
concern itself with the abolition of 
tobacco smoke, or what I should like 
to call personal smoke, as well as 
industrial and domestic smoke, I 
should as a non-smoker myself, be 
very glad. I am indeed very glad to 
be with you because we do appreciate 
very much the value of the work that 
yout Society has been doing for a long 
period of years against very real 
diféulties, and. I. read “with great 
interest Lord Simon’s Address to you 
and the encouraging and helpful 
remarks that he had to make, because 
he has indeed grown up with this 
problem, and he has fought the battle 
for smoke abatement for very many 
years, as indeed, of course, have many 
of your members, and we appreciate 
very much the work that he and others 
of your members have done over these 
last years, and we hope that we may 
now see the fruition of some of our 
efforts in these immediate years ahead. 
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I feel a certain amount of special and 
personal responsibility for this problem 
because I notice that Lord Simon in 
his Address mentioned that some of the 
earliest attempts to curb the smoke 
nuisance were in 1307, when there was 
an attempt—an abortive attempt— 
made in London to stop the smoke 
from dirty sea coal; coal that was 
exported from my city of Newcastle 
upon Tyne and sent down to London, 
and which caused the earliest, I think, 
smoke nuisance. Indeed, Newcastle 
has the doubtful privilege of having 
given the right to the Burghers in 1238 
to dig coal round the Castle walls, and 
they started exporting coals down to 
London not very long after. I suppose 
you can date the problem of the smoke 
nuisance from about that time, so that 
we in Newcastle have a particular and 
petsonal responsibility for everything 
that happened after. It is only right 
therefore that we in Newcastle should 
do what we can to set a proper example 
and to move in a better direction in the 
future, as I think we are doing. 

There is such a mistaken impression 
abroad that Newcastle is a ditty town, 
but it is not, and I am sure that the 
delegates who are here from Newcastle 
will support me. It is a very much 
maligned city, and it is now showing 
the way to that smokeless era that we 
all envisage. 

I think it might be as well to start 
by confessing a few personal heresies 


I have always associated in the past, 
without special thought, almost auto- 
matically, the question of smokelessness 
with the General Strike of 1926, and I 
tell you why. I remember very well 
that it was then that we could from our 
fine Newcastle for the first time see the 
sea, and it was then that we could see 
the beauties from Newcastle of the hills 
of lovely Northumberland for the first 
time in many years, and therefore to 
many of us, quite unconsciously, 
smoking factories still do mean working 
factories and still do mean employment 
for our people. I was interested in 
what the Minister of Fuel and Power 
said to you in your last Annual Con- 
ference, saying how anxious he was 
that we should break down that 
association of ideas. But it is an 
association that is common to very 
many of us, and it does show indeed 
how necessary is our propaganda for a 
smokeless future, and how great is the 
need for the work of your Society to 
try and break down these automatic 
reactions that are in the minds of a 
great many of the people in this country. 

We are not yet used to the idea of the 
modern hygienic cleanliness of the 
factory site of to-day, and it will take 
us some time to realize that factories 
in modern industry do not necessarily 
mean smoke. 

Finally, there is still in my mind, and 
I gather even more in my wife’s, a 
lingering personal joy in the open fire. 
I feel I cought to .confess all these 
personal heresies right at the start; 
not because I believe you will be 
personally interested in them, but 
because I know they are the heresies of 
most of us in this country if we confess 
them. It is, I think, true that there are 
very many in this country still, par- 
ticularly, I think, in the North, who 
regard at least one open fire in the house 
as something of value and something 
of importance to cherish. 

That is, I think, the common back- 
ground of many of us, and it does 
indeed emphasize the need and the 
importance of the propaganda work of 
your Society and Local Authorities 
throughout the country. At the same 
time, it is true that to-day the major 
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need—the issue of prime importance to 
us all—is the one of finding solutions 
to very immediate practical problems. 
We are broadly agreed, certainly here, 
and increasingly throughout the 
country, on the need to bring fresh air 
and cleanliness to our cities, both on 
the grounds of economy and the proper 
use of our very scarce resources to-day, 
and on the grounds of cleanliness and 
better life and health for our people. 
But we must, I think, turn our attention 
more and more to-day, as indeed you 
ate, to the solution of the immediate 
practical problems that we must solve 
if we are to make further progress. 

I would like first of all to say some- 
thing about the domestic issue and 
then later I will say something on the 
subject of the industrial problem, which 
also is in your minds. Lord Simon did 
stress the need to pay special attention 
to the domestic grate and domestic 
appliances generally. I have always 
found it rather difficult to believe that 
some 60 or 70 per cent. of the smoke 
nuisance in the country is caused by the 
domestic grate. I frankly had thought, 
at any tate since the war, that the 
Minister of Fuel and Power had 
effectively helped to cure that problem 
by making sure that the domestic grate 
had not an awful lot of coal to burn! 
The other night I was travelling up 
North through Durham, and watched 
the multitude of blue streams of smoke 
joining together in the sky, forming a 
cloud round Durham Cathedral and 
Castle. I then decided that perhaps 
you were right, and that the major 
contribution of smoke nuisance is from 
the domestic grate, at any rate in our 
major coal-producing areas. It is right, 
therefore, that we should pay a vety 
great deal of attention to this domestic 
problem and see what can be done to 
help cure it. 

You know that during this last year 
we have, in the Ministry of Health, felt 
that we were able to insist that modern 
types of heating appliance should be 
installed in all new houses that are 
built, as the main heating unit of the 
house. Some people ask why we did 
not do this earlier. The answer, very 
simply, is that until the date we made 


the requirement we were not satisfied 
that the production of new types was 
sufficient to meet the demand that 
would certainly arise. We are now 
satisfied that enough are being produced 
to meet the demand from Local 
Authorities for the houses now build- 
ing, but there is certainly still no 
abundance of supplies, and it is not 
possible to insist that all domestic 
appliances shall be of the modern and 
approved patterns. 

Why can we not insist also upon the 
subsidiary appliances, in bedrooms and 
the like, being of new improved 
patterns? There is not only the 
question of supply, but also the very 
real question of cost, to which Local 
Authorities simply must pay attention, 
as the problem of the cost of modern 
housing is continuously before us. 

There is no doubt that the insistence 
upon new types for the main heating 
appliances of new houses is a very real 
step forward, and we are anxious, as 
always, to see a steady improvement in 
the abolition of smoke in our towns. 

Furthermore, we are anxious to see 
as far as possible that old and out-of- 
date uneconomic grates are replaced 
by modern types, and we encourage 
Local Authorities to do what they can, 
as grates become inefficient, to insist 
upon replacement with modern types. 

This will be a long term project. It 
will take many years to replace all the 
grates in our homes that are belching 
forth smoke into the sky throughout 
the country, but I think we are pro- 
ceeding on the right lines, and we do 
believe, together with Lord Simon, 
that we shall be able to see a steady 
advance in these coming years. It 
must be related to the actual supply of 
grates available, and must be related to 
the problem of cost. 

There is the further point that, as 
you know, we have recently passed 
through both Houses of Parliament a 
new Housing Act, which does make 
provision for improvement of old 
houses, and here again, where im- 
provements are carried out, which 
often include improvements in heating 
appliances, we shall insist that new 
types installed shall be of improved 
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patterns on the list of the Ministry of 
Fuel and Power. 

We are trying to tackle this problem 
from three angles—the problem of new 
houses, the problem of gradually re- 
placing old appliances in the older 
Council houses, and when improve- 
ments in housing are carried out under 
the new Housing Act. 

This, of course, is not the whole of 
the problem. There is also the very real 
problem of the proper use of the new 
appliances, because it is perfectly true 
that some housewives find difficulty in 
using the new types of equipment 
effectively, and are apt to be dis- 
couraged if it does not work all right 
from the start, and to say that it is no 
more economical than the old types 
they used to have. We are, however, 
doing all we can to help, both ourselves 
and the Ministry of Fuel and Power, 
and a Sub-Committee of the Central 
Housing Advisory Committee is con- 
sidering how best to help tenants with 
the care and maintenance of these 
appliances and of the other novel 
materials and equipment found in the 
modern house. Again there is the 
question of insulation of houses. We 
not only want to see that heat in the 
home is properly generated, making 
the most economical use of the fuel 
that we have, but we also want to seé, 
as far as possible, that the heat is kept 
in the house, and there again, a great 
deal of work has been done to try and 
improve insulation of the new houses 
that are being built. This again is a 
problem involving the question of cost, 
but we have encouraged Local Autho- 
rities, so far as it can be reconciled 
with cost, to aim at the standards 
recommended by the Egerton Com- 
mittee. 

Personally, 1am very much interested 
in the district heating schemes which 
some Local Authorities are carrying 
out. I hope thaz they will make good 
progress because I am very anxious to 
see the results. I believe and hope that 
they will be popular with tenants, 
and upon the results of these experi- 
ments we must determine our future 
policy. There is no doubt that district 
heating can offer a very great step 


forward in the problem of smoke 


abatement. 

Industrial pollution of the air covers 
a wide variety of quite separate and 
distinct problems, and I am not going 
to attempt this morning to discuss them 
in any great detail. Indeed, the new 
industrial estates that we see arising in 
different parts of the country are, of 


course, quite a revolution from the 


satanic mills and factories of the past 
that destroyed mind and body. But 
there is no doubt that for very many 
years to come we shall need to use 
these old factories, and I am afraid old 
machinery and equipment too. Our 
need for production in this country is 


urgent, and supplies of new equipment 


inevitably will be short. Delays of the 
war yeats and pressure to-day do mean 
that we shall be obliged to use com- 
paratively inefficient equipment for 
some time to come, although we shall 
be only too happy to replace it as soon 


_as possible ; a very serious problem for 


exists there. 


all of us, because it does mean that you 
fare in danger of a steady increase of 


smoke emission when you are using 
out-of-date equipment, and when you 
are building up production to the 
greatest possible extent, and we all 
know that problem very well. 

The direct control of the Ministry 
of Health over industrial pollution is 
restricted. to the processes within the 
scope of Alkali Acts. <A fresh draft 
order has been issued this year bringing 
further processes within the scope of 
the Acts. About one thousand works 
and two thousand processes are tfe- 
gistered as likely to be dangerous or 
offensive. 

I should like to say something about 
one particular problem in this field in 
which your Society is. especially in- 
terested. This is the problem of dust 
emission from cement factories on 
Thames-side; indeed you have a 
report before you on this subject. I 
took the opportunity a few weeks ago 
of going down to Thames-side and 
looking through some of the cement 
factories in that area and seeing for 
myself something of the problem that 
It is, of course, true that 
the amount of settlement of dust in 
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that area has been very great indeed. 
I think it is fair to say that you do not 
have to be there very long to see that 
there has been a very real improvement 
during the last year or 18 months. 
Your own Society has been making its 
very careful investigations, and we 
have been doing our utmost, together 
with the Ministry of Supply, to help 
to check the emission of dust in these 
areas. Of course, it was quite wrong 
that houses should be built so near to 
cement factories, and it was a shocking 
thing to me to see some of the houses 
right in the middle of a great ring of 
cement factories, which should never 
be there at all. We have got to confess 
that in the very necessity of things 
there will be a certain amount of dust 
emission from cement factories for 
many yeats to come. We must do our 
utmost to check it as much as we can. 
We are receiving the full co-operation 
of the Companies concerned in trying to 
deal with this nuisance in that area. I 
am quite satisfied that they have made a 
very real change in this last year, and I 
feel sure that with new plant and 
equipment we shall see further im- 
provement during these coming 
months. We have got to confess the 
fact, however, that with the pressure 
on production and the concentration 
of 50 per cent. of the total cement 
production in that area, dust emission 
will still be a nuisance. ! 

There is no doubt that the best 
results in the whole problem of in- 
dustrial smoke nuisance can be achieved 
by effective co-operation between Local 
Authorities and industry, because better 
fuel practice is in the interests of both 
parties. It is an economy to industry, 
and it can be a great contribution to the 
better health and welfare of the com- 
munity. 

You have been discussing some sug- 
gestions for future legislation. It 1s 
suggested that we introduce a little too 
much legislation as it is. I do not 
subscribe to this of course but it has 
been suggested. We must be careful 
in considering any proposals that you 
may make to be satisfied that indeed it 
would help us forward if there were 
some power to insist on prior approval 


of industrial furnaces. We should wish 
to be convinced of the practical value of 
such a step, and would like to have 
experience of the working of local 
Acts which are already in operation. I 
myself have been very interested in the 
proposals that have been put forward 
for the establishment of smokeless 
zones.: I personally welcome _ this 
development, and hope to see it de- 
veloped through the country. Some 
people argue that smoke drifting in 
from outside areas will spoil the value 
of the schemes, and will defeat the 
object of getting willing co-operation 
of firms and domestic users in the 
limited smokeless areas. Personally, I 
do not believe that will be so. I believe 
it should ra.her reinforce the demand 
from the smokeless zone for the steady 
extension of its area, and that is what I 
believe we should work towards. 
We must confess the fact that the 
problem is long-term, and we cannot 
hope to. overcome this problem in a 
short period. If it is a long-term 
problem then we must try to carry the 


ss) 


general public with us by showing 
steady advance from year to year. 
The development of the smokeless zone 
does offer the best hope of this. 

Now, both the Ministry of Fuel and 
Power and ourselves will continue, I 
assure you, to do all we can to help, 
but we know that undoubtedly the 
greatest contribution can be made 
locally by the Local Authorities sup- 
ported by the keen and well-informed 
public opinion in the area. 

I would finally repeat to you some 
lines of William Morris which are apt 
and proper to-day : 

“Forget six counties overhung with 

smoke, 

Forget the snorting steam and 
piston stroke, 

Forget the spreading of the hideous 
town, 

Think rather of the pack-horse on 
the down, 

And dream of London, small and 
white and clean, 

The clear Thames bordered by its 
garden green.” 


PROGRESS REPORTS. 


A Guide to 


This contribution is made by the 
Society in answer to requests for a 
statement explaining how the smoke 
prevention movement, in its broadest 
sense, is organized, and what the rela- 
tionships are between its different sec- 
tions. It seemed that the best way of 
making this explanation was by a 
diagrammatic chart, which has therefore 
been prepared and is reproduced with 
these papers. The chart is more in the 
nature of a situation report than a 
progress report, but it is believed that it 
will be of considerable interest to many, 
even if only for the picture it gives of 
the number of organizations concerned 
with atmospheric pollution in one 
respect or another. As far as the 
Society itself is concerned we feel that 
it will be useful in indicating how 
numerous and varied are our interests 
and contacts. 

One point may be referred to in 
particular: we find, from time to time, 
some confusion about the nature of 
and the differences in identity between 
the Society’s Divisional Councils and 


Organization 


the Regional Committees of the Local 
Authorities. The latter are purely 
Local Authority bodies; the Society 
and its Divisions include Local Authori- 
ties, other bodies of many kinds, and 
individual members. 


The lines linking the different organi- 
zations and groups tepresent a variety 
of forms of relationship, which could 
not be distinguished without making 
the chart too complicated. In some 
cases the links are those of membership, 
in some of devolution, and in others they 
represent some formal or informal kind 
of contact or co-operation. At first 
sight the chart may seem complicated 
enough, but it could easily have been 
more se.. For-example, the “Fuel 
Industries and Associations” could 
with advantage have been divided into 
its many component parts, and it would 
have been useful to include some 
addresses and similar details. Such 
information can however be found 
elsewhere or can be obtained from the 
Society on request.—N.S.A.S. 


National Survey of the Sources and 
Incidence of Atmospheric Pollution 


At the beginning of 1948, following 
a resolution of the Edinburgh Confer- 
ence, the Society carried out a survey 
of the sources and incidence of atmos- 
pheric pollution by-addressing a ques- 
tionnaire to some 1,800 local authorities 
of whom nearly 800 replied. 

An interim report was given at the 
Cheltenham Conference based mainly 
on Part I of the survey. Part II of the 
sutvey, which tabulated the potential 
soutces of pollution in detail, has been 
examined and collated as it refers to the 
areas of the Divisions of the Society. 

Part II of the survey was not uni- 
formly interpreted by all local authorities 
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and it is not possible to analyse it 
strictly on a numerical basis. It was 
considered that Divisional Councils 
might be in a better position to appre- 
ciate the detail of the return than would 
be possible at headquarters, and several 
Divisions of the Society have under- 
taken an examination of the survey for 
their own area. 


In the meantime, the survey has been 
used to extract information that Div- 
isional Councils have required and it 
remains available as a source of inform- 
ation to any member of the Society. 


—N.S.A.S. 
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Towards New Legislation 


At the end of 1947, after approval 
in conference, the Society published 
for discussion its tentative proposals 
for new legislation for the 
prevention of industrial smoke, and 
submitted them for comment and 
Criticism to Associations of local 
authorities, Smoke Abatement Com- 
mittees, the Federation of British 
Industries, the Trade Union Congress, 
and others. 

These proposals involved an amend- 
ment of the Public Health Acts, 1936, 
to enable local authorities to make 
byelaws empowering them to require 
(a) the submission to them, for their 
approval, of plans of all proposed new 
or altered fuel-burning installations, (b) 
the maintenance and correct operation 
of the plant, (c) the registration of fuel- 
burning plant, and (d) the registration 
of firemen. 

There was general approval of these 
proposals, but some criticism was 
directed to the following points : 

(2) Prior approval was generally 
approved, but some doubt was expressed 
as to whether the approval should be 
given by the iocal authority, by a 
regional, or by a central organization, 
such as the Ministry of Fuel and Power. 

While this discussion was in progress 
the position became complicated by the 
passage of a number of local Acts of 
Parliament conferring on local authori- 
ties varying powers for the prior 
approval of fuel-burning plant, reference 
to which is made in some of the accom- 
panying Progress Reports. 

The Minister of Fuel and Power, on 
14th December, 1948, very kindly 
received a deputation from the Society, 
and expressed his willingness to receive 
from the Society a memorandum on 
future legislation. The Technical Com- 
mittee, to which this request was 
referred by the Executive Council, felt 
that they would be unable to frame a 
precise memorandum until they had 
correlated the Society’s original propo- 
sals with evidence on the manner in 
which the new local Acts were operat- 
ing. Officers of these authorities have 
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been interviewed and their views on the 
practical application of their own new 
legislation, together with the comments 
on the Society’s original proposals for 
new byelaw powers, raise the following 
questions : 

(2) Should future powers be con- 
ferred on local authorities by byelaws 
made under amended sections of the 
Public Health Acts, 1936, or should they 
be first by way of local, and possibly 
later, by general legislation ? 

(b) If through byelaws, should their 
adoption be obligatory or permissive P 

(¢) Should fuel-burning plant be 
approved by local authorities, by 
regional organizations, or by a Central 
department ? 

(7) Should submission of plans be 
optional or compulsory ? 

(e) In the event of an appeal against 
a decision of a local or other authority, 
should it be to a Court of Summary 
Jurisdiction, a Government Department 
ot other body ? 

(f) To what extent can the powers 
conferred by the Town and Country 
Planning Act, 1947 (section 14(i)) be 
used by local authorities to prevent 
smoke ? 

(g) Should the powers for the estab- 
lishment of smokeless zones, and any 
other smoke prevention measures fe- 
quired (e.g., for the control of the sale 
and use of bituminous coal, as in new 
American smoke prevention legislation) 
be included in any proposed general 
legislation, so that a comprehensive 
national code for the progressive 
abolition of smoke can be secured ? 

(4) How will the plant belonging to 
Government departments, and that of 
the statutory corporations recently 
established to control the “ nation- 
alized ” industries fit into any scheme 
for the control of industrial smoke ? 

There is such a considerable weight 
of opinion against registration of fire- 
men unless registration is limited to 
those who have obtained a certificate of 
competence, that this question should 
probably be deferred until some national 
scheme of training and certification has 


been formulated. This is at present 
being explored by the Society. 


Finally, the fact that we have arrived 
at the stage of formulating and seeking 
to answer the questions listed down— 
not one which could have been thought 
of ten years ago—is in itself a sign of the 
rapid progress being made towards 


smoke prevention. It will be agreed 
that in tackling the problems involved, 
many of which are difficult and complex, 
the Society is entering on a. phase of its 
work of the greatest importance, in 
which the co-operation, experience, 
and studies of its local authority and 
other members will be most valuable. 


—N.S.A.S. 


Prior Approval in Saltford 


The Local Act in which the “ prior 
approval” scheme is outlined received 
Parliamentary sanction in July, 1948. 
It is applicable to steam-raising furnaces 
only and makes it an offence to install 
such a furnace which is not so far as 
practicable, capable of being continuous- 
ly operated without emitting smoke. 

Persons proposing to install a furnace 
are granted the prerogative of submit- 
ting plans, specifications and other 
information of the proposed furnace 
to the Corporation and requiring them 
within six weeks to state whether they 
ate of are not satisfied that the furnaces 
will be capable of being so operated. 
Before serving notice to the effect that 
they ate not satisfied the Corporation 
is required to consult with the Minister 
of Fuel, and in making a decision regard 
must be had to cost and local conditions 
and circumstances. 

To give effect to the scheme a panel 
of ‘three, representing the Medical 
Officer of Health, the Corporation 


Engineering Department and the Mini- 
stry of Fuel has been formed to consider 
proposals submitted and to make 
recommendations. 

The large steam-raisers in the city 
have been informed of the scheme, but 
up to date no proposals have been 
submitted, and no new furnace instal- 
lations have come to the knowledge of 
the department. Work on two installa- 
tions was in progress at the time the 
Act came into operation but had 
proceeded “too far for the. = prior 
approval”? scheme to be applied. 

It came to the knowledge of the 
Smoke Inspector in March that one 
firm were contemplating installing a new 
boiler and the firm had been written 
to, directing special attention to the new 
legislation. Latest information from 
them is that a decision has not yet been 
atrived at, but that the proposals will 
be submitted for approval if it is decided 
to proceed with them.—Dr. J. L. Burn, 
Medical Officer of Health. 


Prior Approval and Other Progress 


in Coventry 


Since the introduction of the Coven- 
try Corporation Act, 1948, with its 
provisions for the voluntary submission 
of plans of proposed steam generating 
plant for “‘ prior approval,” it has been 
found that the limited relief conferred 
has, judging from the response and 
interest aroused, been of sufficient 
attraction and inducement to auger well 
for the future working of the scheme. 
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Co-operation of factory managements, 
industrial and other architects has been 
solicited by circular letter, and a speci- 
men form of submission of relevant 
details has also been published. Liaison 
with the local building byelaws authority 
has been established in order that where 
plans of proposed factories of extensions 
are deposited, investigations may be 
made with a view to future smoke 


prevention. In several instances build- 
ing owners of proposed factories have 
been invited to take advantage of the 
relief referred to in the Act, and in every 
‘case co-operation has resulted and the 
advice of the qualified inspectors 
eratefully accepted. Application has 
been made to the Ministry of Health for 
permission to operate the provisions of 
the Act concerning the initial “‘ smoke- 
less zone ”’ which includes a large area 
on which central rebuilding has recently 
commenced. 

Other recent routine activities have 
included the installation of proprietary 
mechanical stoking equipment to two 
existing Lancashire boilers at what was 
previously a municipal general hospital ; 
the installation of thermostatically con- 
trolled electrically operated underfeed 
stokers to two existing sectional boilers 
at a public baths ; replacement of three 
small obsolete vertical boilers at a 
hospital with a modern mechanically 
stoked Economic boiler. At industrial 
concerns in the City further official 
intervention resulted in the removal 
of an obsolete Cornish boiler at a textile 
factory and substitution with gas-fired 


. 


plant ; removal of two inadequate hand- 
fired Economic boilers at a large laundry 
and the installation of one large self- 
contained mechanically stoked double- 
pass Economic type boiler ; adaptation 
of a large pulverized fuel plant at an 
extensive machine tool works in order 
to improve the efficiency of the grit- 
atresting apparatus; installation of a 
specially designed dust-arresting plant 
at an aluminium refinery ; elimination 
of a persistent smoke nuisance from a 
centrally-situated flour mill as the result 
of complete electrification of the plant. 
Advice and instruction to stokers and 
engineers continues to be given by the 
specialist inspectorate during routine 
visits to factories, etc. 

In order to obtain widespread con- 
tinuous measurement of the extent of 
aerial pollution in the City, a number of 
additional stations are being established. 
The Fuel Research Station of the De-: 
partment of Scientific and Industrial 
Research has been approached . for 
advice tegarding the location of the 
stations and the methods of measure- 
ment of atmospheric pollution. 

—W. Beaumont, Chief Sanitary Inspector. 


Prior Approval in Preston 


Experience in the working of the 
appropriate smoke prevention clauses 
of the Preston Corporation Act is being 
gained slowly. Only three plans have 
been submitted since the last Progress 
Repott. 


In the first instance, where an over- 
loaded steam raising plant was the 
soutce of repeated complaints of smoke 
pollution the firm decided to build a 
new boiler house with larger plant. 
The plan was approved without modifi- 
cation, the new plant is in operation and 
the complaints of smoke nuisance have 
ceased. 


In the second instance the plan has 
been approved after consultation with 
the architect but the erection of plant 
is not yet complete. 


In the third instance in which little 
or no information was supplied, further 


details, in accordance with the provision 
of the clause, have been asked for. 

In another instance where a firm 
asked for information regarding the 
application of the Act to the execution 


of repairs to damaged premises it was 
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ruled that the Act did not apply but 
nevertheless the consulting engineers 
co-operated on a voluntary basis with 
the department before and during the 
period of carrying out the repairs. 

Experience of the operation of the 
smoke prevention clauses is still very 
limited but it is apparent that on the 
one hand they are not sufficiently 
comprehensive in scope and that on the 
other, firms and their consultants are 
ready to co-operate with the department 
in eliminating possible trouble in the 
future when its solution is often so much 
more difficult and costly—&. Owen, 
Chief Sanitary Inspector. 


Prior Approval in Manchester 


The powers contained in section 36 
of the Manchester Corporation Act, 
1946, prohibit the installation in any 
building, of any furnace for steam 
raising or for any manufacturing or 
trade process unless such furnace is, so 
far as practicable, capable of being 
operated continuously without emitting 
smoke. 


“Prior approval”’ of furnaces is not 
made obligatory by this section, which 
also provides that a person proposing 
to install a furnace may submit plans 
and proposals to the Corporation who 
ate. réquited to. give a decision. 
Furnaces approved under this require- 
ment are excluded from the application 
of penalties under the section. 


Only a few installations to which the 
section applies were reported to the 


Health Department during 1948. 
These installations have been of a 
minor character and smokeless 


Operation was readily schieved. A 
number of new industrial furnaces 
were installed without the submission 
of plans to the Corporation. They 
were found to comply with the requir- 
ments of the Act as regards smokeless 
operation. 


Close co-operation has been main- 
tained with the City Architect to ensure 
that the Health Department is advised 
of building plans which indicate furnace 
installations and architects are reminded 
of the smoke provisions of the Act. 
Most of these installations are central 
heating furnaces however. Industrial- 
ists in the city are very willing to co- 


Prior Approval 


Prior approval of fuel-burning plant 
has long been the unofficial policy, but, 
until after July, 1948, this was by way 
of a “‘ gentlemen’s agreement,” under 
wnich the City Engineer and Surveyor 
forwarded plans of all new structures or 
extensions, incorporating boiler or fur- 
nace plant, for the observations of the 


Operate in meeting the requirements 
of the Act. 

The Corporation is at present con- 
sidering the desirability of including 
in their next parliamentary bill, a 
suitable amending clause to bring 
within the scope of section 36 of the 
Act, certain types of newly installed 
furnace to which the section is not now 
applicable. The section does not apply 


_to newly installed furnaces used only 
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for heating buildings, unless steam is 
raised in the furnaces. Many furnaces 
for central heating by hot water have 
been installed in the City since the 
1946 Act came into operation. 

Other types of furnace which are 
excluded from the powers of section 
36 are those used for hot water heating 


or cooking, other than for trade 
processes, in institutions, schools, 
churches, and canteens, etc. It also 


appears that it would be advantageous 
to substitute the word “ premises ”’ for 
“building ” in the section, so as to 
include furnaces installed in yards, such 
as bakehouse furnaces, and also steam 
cranes on land, usually in connection 
with buildings. 

Section 36 is also restrictive, in that 
though furnaces may be capable of 
continuous smokeless operation when 
installed, any smoke emission after 
installation is subject only to action 
under the smoke abatement provisions 
of the Public Health Act, 1936. The 
section requires amendment so that 
newly installed furnaces shall not emit 
any smoke after installation—Dr. C. 
Metcalfe Brown, Medical officer of Health. 


in Birmingham 


Medical Officer of Health. Such an 
arrangement is, on paper, an excellent 
one, but, in practice, not infallible. 
Plans may sometimes slip through 
without reference to the Medical Officer 
of Health, while extensions may come 
to the notice of the Public Works 
Department when already a fast accompli. 


There is, moreover, a weakness inherent 
in such an arrangement, that the only 
means of effecting modification of 
alteration of an unsatisfactory proposal 
must be by persuasion if plans are 
otherwise satisfactory. 

It was for this reason that powers 
were sought to include an obligatory 
clause in a corporation bill submitted to 
Parliament in 1947. This clause was 
drafted on lines similar to the Preston 
clause, except that adjudication was to 
be in the hands of a member of the 
Institute. ‘of Fuel,. rather than the 
nominee of government department 
such as-the Ministry of Fuel. 

Manchester and Dudley had by this 
time acquired only a voluntary clause, 
so that strong opposition was antici- 
pated. This materialised from the 
representatives of big industry, the 
grounds for objection being, however, 
unwatranted and ridiculous. These 
may be referred to briefly, with appro- 
priate comment :— 

1. There is no justification for any 
claim that inspection of plans would 
tend to retard progress by control of 
design and it is a most unfair and un- 
justifiable criticism that to submit 
details of fuel-burning plant must 
inevitably disclose trade secrets. There 
could be no such fear with boiler plant, 
and if a furnace were designed to burn 
only solid smokeless fuel, or were to be 
operated by gas or electricity, surely 
that would constitute sufficient informa- 
tion and be accepted unconditionally. 

2. The plea that works engineers 
are the last word in expert opinion on 
the question of smoke prevention is 
scarcely supported by the observation 
in industrial areas. Some undoubtedly 
are, but by no means all. 

The fully qualified Smoke Inspector, 


however, is rather more knowledgeable 
than some representatives of big 
industry would seem to believe, and it 
is no exaggeration to say that these 
same Inspectors have little difficulty, 
when in conference with works engin- 
eers during the investigation of an 
established nuisance, in discussing the 
problem with these same experts and in 
suggesting a sound method of eliminat- 
ing further nuisance. 

3. There need, moreover, be no 
delay, as a result of inspection and 
consultation, on the submission of 
proposals to the Medical Officer of 
Health: one week should suffice. 

By these objections, big business 
virtually denied the existing will to 
co-operate with the local authority, a 
will to co-operate which has been for 
many years a feature of the relationship 
in Birmingham between the Smoke 
Inspector and the individual industrial- 
ist. One must also regret an attitude 
which chose to forget that, for every 
large works, there are a hundred or more 
small premises without expert opinion 
behind them, and consistently the 
greater offenders in creating smoke 
nuisance. 

Objection carried the day, however, 
and we have a voluntary clause, which 
has yet to prove of value. No plans 
have so far been submitted to the 
Public Health Department under Sec- 
tion 46 of the Birmingham Corporation 
Act, 1948. The “ gentlemen’s agree- 
ment’ remains, however, and has 
become more effective with the support 
of the Town and Country Planning 
legislation, while we continue to operate 
the existing smoke law, the Public 
Health Act, 1936, and a 3-minute black 
smoke byelaw.—Dr. W. R. Martine, 
Senior Assistant Medical Officer of Health. 


City of London: Byelaws for Prior 
Approval 


The City of London (Various 
Powers) Act, 1946, Sec. 14, pro- 
vides that the power of the Common 


Council to make byelaws under 
Sec. 151 (Brelaws as to Smoke) of the 
Public Hez]ta (London) Act, 1936, 


shall be extended to include power 
to make byelaws requiring in the case 
of new buildings and in the case of 
substantial alterations in the arrange- 
ments for heating in any existing 
building, the provision, to the satisfac- 
tion of the Corporation, of such arrange- 
ments for heating as are calculated to 
prevent or reduce to a minimum the 
emission of visible smoke. 

Draft byelaws were framed and 
wete submitted to the Ministry of 
Health for approval in March, 1948. 
These draft byelaws required the sub- 
mission to the Corporation of plans, 
sections and written particulars of new 
heating installations or substantial 
alterations to existing plants; em- 
powered the Corporation to issue, 
refuse ofr withdraw certificates of 
approval valid for five years, the 
applicants being given full opportunity 
to state their case; and provided 
penalties for operating new or sub- 
stantially altered heating arrangements 
without obtaining prior. approval, or 
failing to operate approved arrange- 
ments efficiently. 

No attempt was made to specify any 
constructional or mechanical require- 
ments in heating appliances; it was 
simply laid down that the Corporation 
must be satisfied that the arrangements 


proposed were calculated to prevent, | 


or reduce to a minimum, the emission 
of visible smoke. 

The Ministry first suggested that 
owing to the difficult coal supply 
position and particularly the shortage 
of smokeless fuel, the present time was 
not opportune for the making of such 
byelaws. The Corporation, having in 
mind the re-building of the extensive 
devastated areas of the City, requested 
discussion of the problem at senior 
officer level. 

After discussion between the officers 
of the Ministry and the Corporation, 
the Ministry intimated that they would 
be prepared to consider, with a view 


to confirmation, a series of byelaws 
which were not open to criticism on the 
grounds that they were unreasonable in 
the light of existing conditions as to 
fuel supplies or that they failed to give 
adequate and specific guidance as to 
the arrangements which would satisfy 
their requirements. The Ministry con- 
tended that the draft byelaws were not 
sufficiently specific as to the require- 
ments which would satisfy the 
Corporation. 

A further meeting between officers 
was atranged. The officers of the 
Corporation contended that it was not 
practicable, or indeed desirable in the 
interests of progress, to be absolutely 
specific in regard to the details of con- 
struction of fuel burning appliances. 
They agreed that, though Local 
Authorities might reasonably be ex- 
pected to have on their staff officers 
capable of inspecting appliances as to the 
efficiency of operation and maintenance, 
many such Authorities might not have 
officers competent to adjudicate on 
plans, sections and written particulars of 
proposed installations. They therefore 
suggested that the Ministry of Fuel and 
Power should have on their regional 
staffs, officers with the necessary qualifi- 
cations and experience to whom such 
plans, etc., could be submitted for 
observations and criticism. If such 
officers. were available the Corporation 
would be prepared to submit plans, 
relating to industrial plants, to them and 
to make the issue of certificates of 
approval dependent on their report. 
In the matter of appliances for domestic 
heating, or the heating of offices, blocks 
of flats, hotels, etc., it was submitted 
that the officers of the Corporation were 
themselves competent to approve or 
reject proposals. 

The Ministry undertook to discuss 
these suggestions with the Ministry 
of Fuel and Power, and there the 
matter rests at the present time. 


—Dr.C. F. White, Medical Officer of Health 


Smokeless Zones in Salford 


A sutvey of premises in the three 
areas proposed for treatment as ““ smoke- 


less zones’? was commenced in Match 
and has just been completed. The 


information gleaned is being analysed Council. 
preparatory to presentation of a report The following particulars are now 
to the Health Committee and the City available: 


Annual Annual 
Fuel Consumption | Industrial Fuel Consumption 
Dwelling -————_ ————_ Commercial 





Smokeless | and other Coat Smokeless O;] 
Solid Fuel| buildings 4 | Solid Fuel : 


Houses Gea) 





tons tons tons tons galls. 
Zone . I 25155 5,238 282 42 20,558 734 a 
Zone II 1,880 3,976 594 2 26 647 750 
Zone III 878 2,092, 492 24 6 37 6,000 








Totals 4,913 11,266 | 1,368 ,. OD 20,590 7574 | 6,750 


Enquiry has been made of the Mini- Lancashire boilers from which a serious 
stry of Fuel of the extent to which the black smoke and grit nuisance now 
12,000 tons of coal burned in the 4,913 arises. It is difficult to see how exemp- 
houses can be replaced by low volatile tion from the smokeless zone conditions 
coal and carbonized fuel other than coke __can be refused in this case, if objection 
and a reply is awaited. | is made. 


Of the 20,000 tons of coal burned in Volumetric measurement of smoke 
industrial, commercial and other build- concentration at five points in or near the. 
ings, it is estimated that 19,000 tons proposed zones is now being carried out 
will be used on four new watertube forthe purpose of detecting any improve- 
boilers expected to be brought into use ment after the zones are established. 
in September this year to replace six -Dr.J.L. Burn, Medical Officer of Health. 


Smokeless Zones in Manchester 


In section 35 of their local Act of desirable to defer the operation of the 
1946, Manchester Corporation secured Corporation’s powers. Some improve- 
powers to prescribe a smokeless area ment in the fuel etc. situation towards 
in part of the central district of the the end of 1948 has enabled the 
City. This section also enables further Corporation to give further considera- 
smokeless areas to be prescribed with tion to the matter and during 1949 a 
the consent of the Minister of Health, further detailed survey of the area 
after local enquiry. concerned has been made as a step 

The central atea was originally towards the implementation of the 
surveyed in 1938 as a basis for securing provisions of section 35 of the Act. 
ee ee Certain implications which have 
suing period however, there have been : 
considerable changes in the area and @tSCf as a result of the Se 
difficulties with regard to smokeless present being examined.— Dr. C. 
fuels and apparatus have made it Metcalfe Brown, Medical Officer of Health. 
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Dust Nuisance from Cement Works 


Thames-side Area 


At the Conference held in Edinburgh 
in 1947 attention was called to the 
nuisance in the Thames-side area due to 
the emission of dust from Cement 
Works. 

At the Conference held at Cheltenham 
last year a report was submitted showing 
that a Conference of the Local Authori- 
ties in the Thames-side area had estab- 
lished an Investigation Committee to 
consider what steps could be taken to 
abate the nuisance and to collect evi- 
dence of the deleterious effect of the 
nuisance upon the health of the people, 
upon crops, and live stock. 

The report stated that evidence had 
been obtained that growers of fruit did 
sustain a loss owing to crops looking 
shabby and requiring additional wash- 
ing to make them fit for market but no 
evidence could be obtained showing the 
actual cash loss per acre. 

The Investigation Committee has now 
completed its enquiries and a further 
Conference of Local Authorities and 
other interested bodies has been held to 
consider its Report. 

The Society has a copy of the Report 
and of the proceedings and were 
represented at the Conference. 

Briefly the position is that further 
evidence was obtained of the deleterious 
effect upon crops of all kinds, upon 
livestock in dry seasons and upon 
glasshouses. In the latter case evidence 
was obtained that in certain cases the 
Cement Companies either themselves 
paid periodically for the cleaning of the 
glass, or had it cleaned for the Owners. 
No actual! loss in terms of money could 
be obtained. 

No medical evidence ‘could be 
obtained that the health of the inhabi- 
tants of the area was adversely affected 
but it was stated that there is a high 
incidence of carcinoma of the lung in 
_the South Eastern area of the country. 
The Local Authorities are asking the 
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Registrar General to provide details of 
deaths from this cause tabulated by sex 
and age during the years 1949-1953 
and the standardized mottality ratios 
worked out from the population figures 
obtained from the Census of 1951. 

Improvements in the supply of dust 
extraction plant have been considerable 
and the subsequent tests obtained by 
the petri dishes show that the deposits 
of dust have been greatly reduced. 

It was, however, ascertained that 
there is no machinery yet devised which 
is 100 per cent. efficient and that 95 per 
cent. was probably the best that could 
be hoped for at the present time. 

It will be remembered that the Chief 
Alkali Inspector of the Ministry of 
Health stated at the Cheltenham Con- 
ference that about half the total cement 
production of this country was con- 
centrated in the Thames-side area. 

It has, therefore, to be recognised 
that a 95 per cent. efficiency of plant 
leaves a margin of 5 per cent. and this 
amount will still cause a nuisance, but 
if this standard is reached and main- 
tained it will considerably lessen the 
nuisance which has been so pronounced 
in recent years and at times intolerable. 

The Investigation Committee recom- 
mended and the Conference approved 
the report being submitted to the 
Minister of Health, and pressure brought 
to bear upon the Government : 

(1) for sufficient steel to be released to 
enable precipitation plant to be 
maintained in proper working order 
so that each factory should reduce 
the emission of dust to a maximum 
of not more than 5 per cent. 

to insist that efficient Electrostatic 
precipitation plant is installed in all 
kilns at all the works and to see that 
sufficient steel is available for the 
manufacture of spare parts. 

for legislation compelling factory 
Owners to carry out such measures 


(2) 


(3) 


as ate necessary to prevent pollution 
of the atmosphere either by an 
amendment of the Public Health 
Act, 1936, ‘or the Alkali, ‘etc. 
Works Regulation Act, 1906. 


The Members of Parliament for the 
Thames-side area are being requested 
to make arrangements for the Investi- 
gation Committee to meet the Minister 
of Health and Minister of Supply and 
to discuss the report and recommenda- 
tions of the Conference with the two 
Ministers. 

To summarise, the Investigation 
Committee have succeeded in focussing 
attention on the nuisance and with the 
assistance of the Members of Parliament 
have accelerated the release. of steel 
to enable the precipitation plants to be 


brought to a state of efficiency, and 
whilst the nuisance will never be 
eliminated so long as the manufacture 
of cement continues, it has been con- 
siderably reduced. 


Many tequests for copies of the 
Committee’s Report have come from 
various parts of the country. 


The latest information received is 
that it has been arranged for a deputa- 
tion of representatives of the Investi- 
gations Committee to meet the Parlia- 
mentary Secretary to the Ministry of 
Health, Mr. A. Blenkinsop, M.p., on 
6th October. A representative of the 
Ministry of Supply will also be present. 
— FE. James, Hon. Secretary, Investigation 
Committee. 


Tie Carrington Area Investigation 


This investigation was commenced 
by a group of local authorities in 
South-East Lancashire and North-East 
Cheshire in co-operation with the 
Department of Scientific and Industrial 
Research, in order to ascertain the 
extent of atmospheric pollution prior to, 
and as a result of industrial develop- 
ments in the Carrington-Partington 
area of Cheshire. 

In this area, which is about 74 miles 
south-west of Manchester, there is in 
course of erection a power station with 
an ultimate capacity of 400,000 kilo- 
watts. The first development of a 
latge “scale.plant for “ cracking ”’ 
petroleum by the “ Caterole ” process 
is also in production in the same area. 

The power station will incorporate 
electrostatic precipitation and as a 
result of representations it has been 
arranged that information on pollution 
before, and after the power station 
commence generation will be submitted 
to the Electricity Authority to support 
the claim that gas washing plant should 
be installed. 

As tegatds the “ Caterole ”’ plant, the 
“tail”? gases are being taken by the 
North-West Gas Board at their Parting- 
ton Gas Works and sulphur is removed 
in this process. 
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The investigation is of concurrent 
imiportance- to*. one ~of~ the. local 
authorities concerned because of per- 
sistent nuisance from tar distilling plant 
in their area. The observations have 
been undertaken by the Manchester and 
District Regional Smoke Abatement 
Committee on behalf of the local 
authorities and were commenced in 
August, 1948. 

22 lead peroxide apparatuses and 6 
deposit gauges were originally proposed 
and of these, 19 lead peroxide apparatuses 
and 5 deposit gauges are in operation. 
Further consideration has shown the 
desirability of extending the observa- 
tions by installing 2 additional lead 
peroxide cylinders and 2 deposit 
gauges, particularly in the industrial 
area of Trafford Park. 

The whole of the 24 lead peroxide 
apparatuses and 8 deposit gauges are 
expected to be in use in October, 1949. 
The apparatus has been installed on a 
“ erid”’ principle spaced at distances of 
roughly one mile, over an area of 
approximately 36 square miles. 

This area is partly industrialized, 
partly residential and partly rural in 
character. Widely differing types of 
sites ate in use, consisting of farms, 
sewage works, public parks, public 


buildings, schools, gas works, an air- 
port and an existing power station. 
Considerable interest is being shown by 
local farmers in rural parts of the area. 

Since August, 1948, the deposited 
matter has ranged from 10 to 24 tons 
per square mile, and SOs from 0.70 to 
7.04 mgm./100 sq. cm./day during the 
whole period. The investigation is 
intended to continue for at least 5 years 
and as only 12 months’ results have been 
obtained they have not, as yet, any true 
significance. 

The effects of pollution in this area on 
plant. physiology are also being in- 
vestigated. ‘The interest of the Depart- 
ment of Botany of the University of 
Manchester and of the Agricultural 
Research Council has been secured and 
a full time research assistant has been 
appointed. A study will be made of 
the effects of atmospheric pollution on 
pasturage mixtures used on farms in 
districts to the north and north-west of 
Manchester and also on plant life in 
districts adjoining the Carrington- 
Partington area. This special investi- 
gation is intended to be on a more 
thorough scale than that undertaken 
some years ago in Leeds by Cohen and 
Ruston. 

It will be of great value, not only as 


ehester, 


a piece -ol .stientifie research, but in 
ultimately assisting the local authorities 
concerned, in their efforts to prevent 
the continued emission of sulphurous 


gases from the power station at 
Carrington. 
The investigation will include 


amongst other matters, the effects on 
germinating power, and elimination of 
such factors as soil, etc. It is primarily 
concerned with the deleterious effect 
of atmospheric SO, on plant life and 
much of the work will be carried out 
at the University’s experimental 
grounds. 

The cost of this investigation is being 
subsidized by the. University of Man- 
the Agricultural Research 
Council and the Manchester and District 
Regional Smoke Abatement Committee 
(on behalf of the Boroughs of Altrin- 
cham, Sale,’ Stretford, the Wrban 
Districts of Irlam, Hale, Urmston, and 
the Rural District of Bucklow). These 
local authorities are sharing the whole 
expenses of the chemical investigation 
which is being undertaken on their 
behalf by the Manchester and District 
Regional Smoke Abatement Committe. 
—Dr.C. Metcalfe Brown, Hon. Secretary 
Manchester and District Regional Smoke 
Abatement Committee. 


Progress with Gas and Gas Coke 


Since 1938 the consumption of gas 
in the home has increased by 44 per 
cent. and in industry by 70 per cent. 
Increased use of gas means larger 
supplies of coke, the gas industry’s 
second smokeless fuel. 

Gas and coke, used in conjunction, 
are giving new homes a smokeless fuel 
service and a higher standard of 
comfort. To provide this fuel service, 
which also has a very low “coal 
requirement,” the use of gas is recom- 
mended for cooking, home laundry, 
background heating, summer water 
heating and refrigeration, while coke 
warms the living room in a gas-ignited 
fire and heats the water in winter. 
Recent Developments 

Many improvements have been made 
in the design of gas and coke appliances 
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for the above needs and research is 
active to raise efliciencies even higher 
and to reduce consumptions and run- 
ning costs. Among these develop- 
ments may be mentioned the convector 
gas fire for long period heating, which 
has an overall efficiency about one- 
third greater than that of the normal 
radiant fire; improved designs in 
portable and background gas heaters ; 
the use of more efficient burners on 
cookers; and-a @as water heater, 
incorporating a circulator and 15-gallon 
storage tank, which will fit under the 
draining board. A back boiler is being 
developed in which, by means of a 
simple burner attachment, gas can take 
overt from coke for summer water 
heating 5: a). similar’. two-fuel: 
domestic boiler is also being developed 


to change over from coke to gas or 
vice versa at the user’s will. 
Reducing Industrial Smoke 

In the industrial field the increasing 
use of gas-fired plant has has and is 
having an appreciable effect on smoke 
pollution. The bread baking trade is 
replacing coal-fired ovens by gas-fired 
equipment at a rate that is taxing the 
resoutces of the manufacturers of plant 
—in the last two years the use of gas 
for baking has doubled in the area of 
one large London gas undertaking, and 
this is typical of the trend throughout 
the country. In Sheffield the steel 
industry is using about twice the 


quantity of gas it consumed before the 
war and the present annual consumption 
does work that would need nearly 
700,000 tons of coal in coal-fired 
furnaces. Im the .pottery trade. in 
Stoke-on-Trent the consumption of 
gas has risen from under 74 million 
cubic feet in 1932 to an annual con- 
sumption of 300 million cubic feet. 

In the large-scale applications of 
coke, developments in automatic 
stoking have increased the efficiency of 
coke-fired central heating plant; and the. 
use of coke in agriculture for grass and 
grass drying, glasshouse heating, etc., 
is increasing.—The Gas Council 


Progress with Electricity 


Atmospheric pollution is admittedly 
one of the greatest evils that menace 
our national health. The polluted 
atmosphere of many of our big towns 
and busy industrial centres is, of course, 
the legacy of previous generations. 
They permitted industrial development 
to proceed without control and with 
little thought of ultimate consequences. 


Modern industry, to quite a con- 
siderable extent, has ceased to offend— 
large factories need no longer be built 
complete with smoke stack and boilers 
for producing their own power—they 
can rtely on the electric drive which is 
clean and convenient and _ highly 
efficient. But it is by the increased use 
of electricity in the home that the battle 
against smoke is being won. 
and more households are using elect- 
ticity for water heating, cooking and 
occasional space heating. In addition, 
large numbers of inefficient smoke- 
producing stoves are being eliminated, 
by the practice of municipalities, which 
is extending, of installing communal 
laundries containing groups of electric 
washing machines. 


The newer housing estates and 
blocks of flats in the larger towns, if 
not all-electric, are mainly electric, and 
as more generating stations are com- 
pleted to satisfy the demand for 
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electticity so can we expect to move 
nearer to the smokeless age. 


During the worst periods of fog in 
the metropolis last winter it was 
interesting to observe that, without 
any attempt at planning, comparatively 
smokeless zones wete appearing in the 
more central areas. These zones in- 
cidentally were probably more highly 
electrified than the outer suburbs 
where the retention of the older types 
of open fire burning ordinary household 
coal was clearly seen by the thicker 
yellow fog which covered them. 

There is no doubt that with the 
greater use of smokeless fuels and the 
extended application of electricity, 
these new smokeless zones ate pointing 
the way to the ideal towards which 
the National Smoke Abatement Society 
has urged the public for so many years. 


Power Station Progress 


Official returns of electricity con- 
sumption show that domestic consumers 
today are using twice as much electricity 
than before the war, while factories’ 
consumption during that same time has 
increased by 80 per cent. The electric 
supply industry’s problem today how- 
ever, is no longer one of fuel shortage 
but rather of plant shortage. The 
Minister of Fuel and Power has recently 
confirmed that Power Station coal is in 


comparatively good supply and in view 
of the small demand made upon this 
type of fuel for export, restrictions upon 
the use of electricity can now be lifted 
provided that any additional consump- 
tion is confined to “ off-peak ”’ hours. 

While the shortage of power station 
plant is being steadily overhauled, 
electricity consumption continues to 
increase and it may be two or three 
years before the gap between generating 
capacity and demand is closed. The 
fact remains that there is ample plant 
available to meet all demands outside 
the normal morning and _ evening 
“peak ” periods. It is interesting to 
note that the estimated duration of the 
latter has been reduced during the 
coming winter, a pointer to the progress 
which has been made in plant con- 
struction. 
Appliance Developments 

The thermal efficiency of electrical 
appliances is already very high, and 
recent developments have been rather 
in the direction of improving their 
effectiveness. The design of electric 
water heaters has reached a high stan- 
dard and, in order to take advantage of 
their good performance, the design and 
layout of electric water heater installa- 
tions has been considerably improved 
particularly when electricity and solid 


fuel are used alternately for heating. 
Both sources of heating are. thereby 
improved in efficiency. 

Boiling plate design has also been 
improved, resulting in faster operation 
and higher efficiency and longer life. 
New methods of heat control have also 
resulted in further economies. 


Industrial Smoke Abatement 

The ubiquitous electric motor has 
now very largely replaced the small 
steam engine even where the exhaust 
steam has been of use for process heat- 
ing. Steam driven cotton mills and 
colliery winding engines are in process 
of electrification whilst extensive subur- 
ban railway electrification forms the 
basis of recent long term planning 
proposals. 


The large increase in electric vehicles 
is also playing its part in the reduction 
of atmospheric pollution in the streets 
of many large towns. Since the begin- 
ning of the war the number of “ elec- 
trics”’ on British roads has more than 
doubled. There is an additional 
advantage here—the saving in dollar 
purchases of oil as the electric vehicle 
uses off-peak home-produced electricity. 
—British Electrical Development Asso- 
ciation. 


Progress with Low Temperature 
Carbonization Fuel 


The war and the conditions which 
have prevailed since the war have had a 
considerable effect on the development 
of processes concerned with the low 
temperature carbonization of coal. In 
the United Kingdom, the shortages of 
coal and structural materials have, of 
necessity, retarded the development and 
building of carbonization plants. At 
the same time the need for making the 
best use of such coal as is available and 
for the finding of substitutes for im- 
ported materials, has had a very marked 
influence on the development of pro- 
cesses for the treatment of the by- 
products. 
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This is most important, for it 1s not 
possible to buy coal, even small coal, 
do work on it, incur labour costs and, 
with a yield of 14 cwts. per ton, sell the 
residual smokeless fuel in competition 
with coal unless the best possible use 
is made of the by-products. The war 
period with its retarding effect on new 
construction has provided a desirable 
breathing space which has allowed the 
by-products section to gain the necessary 
lead. 

Further development in Britain. will, 
to a large extent, depend upon the 
implementation, by the Government, of 
the recommendations of the Simon 


Report and the introduction of a satis- 
factory price structure for fuel as 
distinct from a coal price structure. 


In Europe, apart from the United 
Kingdom, Germany was, prior to and 
during the war, the country in which 
the most progress was made in the 
industry. Germany has tremendous 
brown coal deposits and for war pur- 
poses the tar produced by the low 
temperature carbonization of brown 
coal became the principal raw material 
for the production of petrol by hydro- 
genation whilst the semi-coke so 
produced was used for the making of 
water-gas for the hydrogenation 
Plants. 


The low temperature carbonization 
of bituminous coal in Germany was 
developed mainly between the two 
world wars. The Krupp-Lurgi Plant 
at Wanne-Eickel was built during 1938 
and put to work in 1939, This Plant 
which, at its peak, had a capacity of 
234,000 tons of coal per year, operated 
in conjunction with a Fischer-Tropsch 
Plant for the production of synthetic 
petrol and diesel oil until it was put out 


of commission in 1944 by Allied air 
attack. 

A second Plant with a capacity of 
90,000 tons of coal per year was erected 
at Velsen (Saar) in 1939. The object of 
this Plant was to provide smokeless fuel 
for domestic use, but it was not put into 
commission until 1942 as, with the 
outbreak of war, the inhabitants were 
evacuaced. The plant was again shut 
down for a short period due to fighting 
in the area in 1945, but it was almost 
undamaged and still continues in pro- 
duction. 

The most ambitious post-war scheme 
is at Pittsburgh, U.S.A. Here, as with 
other cities in America, it is unlawful 
to burn high volatile fuel in a way that 
will produce smoke, and the Pittsburgh 
Consolidation Coal Company who 
operate the “‘ Disco” Process, are at 
present erecting a carbonizing plant to 
treat 380,000 tons of coal per year to 
meet the increasing demand for smoke- 
less domestic fuel. Future development 
in America will no doubt depend largely 
upon the commercial success of this 
venture.—Low Temperature Coal Dis- 
tillers’ Association of Gt. Britain. 


Central and District Heating 


Progress during the past year has been 
disappointingly slow. Eleven schemes 
are actually under construction, and 
two more contracts are fixed or about to 
be placed, these including two New 
Towns, but actual development has been 
slow. 


At Urmston 202 houses and at Salis- 
bury 138 houses are now served and 
in occupation, and the tenants con- 
cerned appear to appreciate the service. 
Already it can be stated that these houses 
are obtaining heat and hot water, with 
a lower consumption of fuel, both in 
cost and quantity, than would be 
needed with traditional methods, al- 
though on both schemes at present only 


temporary boiler plant is installed, which 
will shortly be replaced with permanent 
plant of higher efficiency. 

The point the Society is concerned 
with is Smoke Abatement, and it can 
be said of these schemes there is no need 
for it, they are practically smokeless 
already ! 

In all, 14 schemes have been approved 
and 6 other schemes are under con- 
sideration. 4 of those given in last 
year’s list have dropped out, the schemes 
being abandoned, but several new 
schemes are under consideration. A 
list of those actually approved and the 
actual position (as in June) is appended. 
—D.V. HA. Smith. 


Schemes Approved and Under Construction 


Scheme 


1. Urmston 
operation 


Position 
Commenced and 200 houses in 


Consulting Engineers 


Donald Smith, 
Seymour & Rooley 


Scheme Position Consulting Engineers 
2. Salisbury Commenced and 138 houses in a : 
operation Dis:S. 6c: 
3. Dagenham Contracts now fixed and construc- 
tion about to commence D,S.S. & R. 
4. Paddington Contracts now fixed and construc- 
tion about to commence DSS. 6K. 
5. Swindon Construction commenced D.5,5; & R. 
6. Priesthill Construction commenced 19.5.5... 68. 
7. Pimlico, 
Westminster... Construction commenced Kennedy & Donkin 
8. Bonnyrigg, Construction commenced Local Authorities 
Scotland No Consultant 
9. Brynmawe for Construction commenced J. Vatminie and >> 
Enfield Cables C. S. Mardell (Arch.) 
Lid. 
Schemes Approved 
10. Coventry sat Kennedy & Donkin 
11. Wythenshawe ... Ernest Griffiths 
Schemes for New Towns 
12. Aycliffe Scheme approved ... Oscar Faber and 
Partners 
13. East Kilbride .... 92 houses commenced (1st 26 com- 
pleted and operating) D.S.S2 6c-R: 
14. Woodside and Scheme commenced for Woodside 
Glenrothes 376 houses and now extended to 
deal with first developments for 
the New Town of Glenrothes, 
as at present arranged scheme is 
to serve total of 800 to 900 
houses D.S.S. & R. 


Smoke Control in Los Angeles 
County 


Oral Contribution by Henry Burns of the Los Angeles County 
Smoke Control District, California. 


The County is a territory of 46,000 
square miles, which includes 45 incor- 
porated cities of various sizes, the 
largest of which is the city of Los 
Angeles, which to-day has a population 
of not quite two million. The County 
is in the form of a peninsula, bounded 
on. the south and the west by the 
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Pacific Ocean, and on the north by a 
semi-circular range of mountains 
averaging 5,000 ft. in height. About 
30 to 50 miles from the west coast 
there is a perpetual high pressure area. 
Over the entire land-board are “planes” 
of temperature inversion, varying in 
height from ground level to approxi- 


mately 3,000 ft., and recorded observa- 
tions have shown that the temperature 
at the base of the inversion have 
exceeded by over 14 deg. F. those on 
the ground. Thus, with the prevailing 
off-shore breezes and the back-drop of 
ground, sources of atmospheric pollu- 
tion must necessarily spread laterally. 
Back in 1940, before the war, the area 
included approximately 14 million 
people, and there was little industry— 
somewhere in the neighbourhood of 
2,000 industrial factories. To-day the 
area includes not quite four million 
people and over 10,000 industrial plants. 
Because of the tremendous increase in 
industry and the influx of population, 
the pollution has increased by leaps and 
bounds, and public opinion has forced 
the issue and demanded air pollution 
control. 

In the early 1940’s the city of Los 
Angeles saw fit to enact an Ordinance 
about ait pollution, which in the main 
was telated to smoke. Very shortly 
afterwards the County saw fit to enact a 
similar Ordinance. However, these two 
Laws patalelled each other, and the 
jurisdiction of each was restricted to 
their respective areas (as far as the city 
of Los Angeles was concerned, to 
uncorpotated areas of the County). 
The County, realizing the necessity for 
an overall control, then relegated me, 
in conjunction with the County Council, 
to approach the governments of the 
remaining 44 cities co ask them to enact 
an Air Pollution Control Ordinance 
similar to that of the County, and to 
enact additional legislation to empower 
the County to enforce it. 

After travelling about with the 
County Council for eight months we 
succeeded in getcing 25 of 44 remaining 
cities to enact legislation. As the result 
of being one of the newest States who 
were interested in this particular work, 
we decided to look into the problem of 
air pollution control. Industry fought 
it tooth and nail, but we succeeded in 
getting legislation through as a section 
of the State Health and Safety Code to 
give a basic Smoke Law, empowering 
any County within the State to invoke 
the sections of the Act within the limits 
of that County. ‘These Counties could 
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also in their legislation impose any 
rules or regulations, but they had to 
be more stringent. 

The position became violent, but we 
succeeded ; Los Angeles was the only 
County to push the legislation through. 
The organization within the district 
consists of approximately sixty people. 
All ate engineers or engineers in 
training, smoke inspectors, etc. All 
these people are seriously engaged in 
this work. We have quite a number of 
dollars to play with! The annual 
budget is somewhere between £100,000 
and £150,000. Motor cars are provided 
to travel to destinations; laboratory 
and research facilities are incidental, but 
the moneys involved are considerable. 
The method of smoke control in the 
County is that we follow the basic 
Smoke Law, but it probably will be a 
great surptise to you that we work on 
the basis of the Ringelmann Chart. 
We state that a person shall not 
discharge into the atmosphere any air 
contamination for a period of more than 
3 minutes in any one hour as. dark or 
darker in shade as shown as No. 2 in the 
Ringelmann Chart. In addition, we 
have the following : a person shall not 
discharge from any source such quanti- 
ties of air pollution as to cause injuries, 
detriment, annoyance or a nuisance to 
any considerable number of persons, or 
which endanger the comfort, repose, 
health or safety of such persons. In 
addiction, a person shall not discharge 
into the atmosphere particular matter in 
excess of 0.4 er. per cubic ft. 

Specific contaminants: A person is 
forbidden to discharge sulphur com- 
pounds in excess of 0.2 per cent., or 
solid products of combustion calculated 
at 12 per cent. of CO, . 

We have also established a table in 
relation to the emission of dust and 
fumes, and: have tried to take into con- 
sideration the problem of the small 
manufacturer as opposed to the large 
industrial concerns. 

We have prepared a method of 
control whereby our Smoke Inspector 
is appointed as Deputy Sheriff, with the 
police power thereto attached. He 
has the right to issue a citation to the 
individual offending the public, or, 


failing the latter, ordering him imme- 
diately to cease. Failure to comply can 
result in fines varying from £100 for 
each and every offence. Jail sentences 
may also be given. We do not propose 
always to invoke this legal matter, 
but we also have the right to shut 
down any plant that does not comply 
with the Law until such time as it does. 
This brings very excellent results. 

The problem of Prior Approval ; 
you people are toying with it—we have 
it. Under our rules and regulations no 
person or Company can install any piece 
of equipment which is capable of 
producing air contamination unless it 
has first received prior approval from 
us. We can, if necessary, go to the 
extreme of shutting down the plant 
and stopping work, or arresting the 
individual. 

In the area of California in general 
we burn no coal of any kind. Fuels 
are natural gas, oil and hydro-electric 


power. We have a great number of 
major oil refineries. These refineries 
emit approximately 1,200 tons of 


sulphur gases per day. This causes us 
some trouble, but with the equipment 
we have made these people install they 
can now collect about 300 of this 


1,200 tons. Additional plant will be 
installed which will collect 500 tons, 
and in two years the remainder. will be 
collected. 


However, we have felt that in the 
organization we have set up to-day in 
the methed of application of the law, 
we have propounded and put into use a 
model Ordinance. We have praise 
from every part of the world, and we 
recommend our method as it has 
worked out. 


In the eastern area of the country 
they have finally reached the conclusion 
that the homes as well as the industrial 
concerns must install some kind of 
mechanical stoker, where they burn 
soft coal. This is something more 
difficult to enforce. 


I should like to add that there are 
two men appointed to patrol the 
highway to watch emission from road 
vehicles; another man goes to the 
railroads to watch for engine smoke, 
and another man watches ships in 
harbour for the same purpose. When 
an offending vehicle has been stopped 
on the highway and has been cited 
twice within a 30-day period, he comes 
before the Board. 


Discussion on Progress Reports 


Mr. Arnold Marsh (General Secre- 
tary, N.S.A.S.), opening the discussion 
by reviewing the reports, said that the 
most important matter they revealed 
was the progress—or absence of 
progress—towards the new forms of 
legislation that were required for the 
more effective prevention of atmo- 
spheric pollution. He asked the con- 
ference to consider carefully the state- 
ment on behalf of the Society included 
in the reports, and to compare it with 
the reports from local authorities using 
Prior Approval procedure. It would 
be seen that the complexities and 
difficulties involved in securing new 
legislation were formidable, and must 
be thoroughly discussed. 
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One or two matters stood out in the 
reports. First, it was now clear that 
Prior Approval, if it were to be suc- 
cessful, must be obligatory. Secondly, 
that any approach through the medium 
of byelaws seemed to create a host of 
new difficulties of its own, The 
conference should note the experiences 
of the City of London in Dr. White’s 
report. It was clear that so long as the 
Ministry of Health required byelaws to 
include a detailed list of specific require- 
ments to be followed in installing new 
fuel-burning plant, it would be im- 
practicable to press for and operate 
Prior Approval by such means. The 
problems that such procedure would 
create could be contrasted with the 


relative simplicity of what is being 
done to-day in the United States and 
elsewhere. The contribution by Mr. 
Henry Burns to the discussion was a 
first-hand testimony of how Prior 
Approval could be made to work. 

It must be remembered that smoke 
abatement legislation in this country 
was at least 75 years out of date—it was 
very little different from that contained 
in the Public Health Act, 1875, and 
could properly be described as stable- 
door legislation. Action could be taken 
only after smoke had been emitted, 
whereas the objective should be to 
prevent conditions that might result 
in smoke emission. 

The reference to the opposition of 
business interests to the Birmingham 
Bill would have been noted. There 
had been a similar failure to discuss new 
legislation with the Society, and re- 
vealed an attitude that the smoke abate- 
ment movement must tegret. Again, 
comparison could be made between this 
and the much more enlightened outlook 
shown by industry in many of the 
American cities where far more drastic 
legislation was actually in force—the 
article in the current (Autumn, 1949) 
issue of Smokeless Air on the new smoke 
law in Allegheny County, Pennsylvania, 
well illustrated that. 

The reports from Manchester and 
Salford on Smokeless Zones would also 
have been noted with interest: here 
again was an important development 
feeling its way forward in the face of 
difficulties, especially those atising from 
the prevailing fuel supply situation. 
Action taken by Rochdale should not 
be overlooked, although in that case 
there was nothing to be added to the 
activities that were reported in Smokeless 
Air for 

A further matter of importance to be 
noted in the reports were the excellent 
examples of co-operation among groups 
of local authorities for action in respect 
of specific problems—namely, in those 
from the Thames-side area and the 
Carrington district. It was interesting 
to see that plans were being made for 
an investigation into the effects of 
atmospheric pollution on plant life 
in the latter case. ‘This, it could be 


31 


hoped, would in due course produce 
some new data of value for strengthen- 
ing the case against smoke. 

Except perhaps on the subject of 
district heating, the reports on the 
smokeless fuels and systems were not 
likely to cause much questioning, 
though they were welcomed in showing 
how the means for promoting smoke- 
lessness were making progress. Finally, 
although the repotts gave an indication 
of the wide variety of matters with 
which the Society was concerned, they 
did not reflect the growing concein of 
the public about the problem—a con- 
cern reflected in the increasing number 
of inquiries, complaints, and requests 
made to the Society. 

James Law (Chief Smoke Inspector, 
Sheffield) said that he was going to be 
particularly pessimistic, for during his 
thirty years on smoke abatement work, 
he had never seen such a dismal picture 
presented in print. 

The Society had in his opinion made 
a serious mistake in the naming of the 
Report. It should have been called 
“A Report on Frustration.” On page 15, 
under the heading “ Towards New 
Legislation,” it was stated that “at the 
end of 1947 the Society published the 
tentative proposals for new legislation.” 
This approval took place at Brighton 
in 7946, so for some obscure reason the 
Society has lost a year’s work ! 

Mr. Law commented on sections in 
this report as follows : 

(2) The Public Health Act, 1936, gave 
powers to local authorities to make 
byelaws respecting new buildings and 
these byelaws should be compulsory, if 
they were applied. 

(e) Where there was a Planning Com- 
mittee operating, it was obligatory for 
any plans of new premises to be 
submitted and approved by them, so 
that when such plans are submitted, in 
liaison with the local authority con- 
cerned, they could be considered and 
approved, or amended. Appeals against 
Planning Committee rulings were now 
heard by Inspectors appointed by the 
Ministry of Town and Country Plan- 
ning: but in the case of the Public 
Health Act, it was thought that appeals 
would *be heard by the Ministry of 


Health Inspector, in the same manner. 

(f) It was his opinion and probably 
that of every delegate to the Conference, 
that Town Planning and Smoke Abatement 
should work simultaneously and_ be- 
come part of a general scheme. Plan- 
ning was going to be of little use in a 
polluted atmosphere. 

In Sheffield they had been working 
on those lines with a modicum of 
success ; some of the recent difficulties 
would be emphasised later. 

(g) The problem of the sale and use 
of bituminous coal was an issue that 
should not be included, or added to this 
subject, at present. 

(+) The plans of the Government De- 
partments and nationalized industries 
could apply, just as they did at present. 
Courtesy plans were submitted for 
approval and suggestions were sub- 
mitted, with regard to the types of fuel 
and the appliances to be used. 

The Registration of Firemen was a 
question that could not be divorced from 
the problem of Prior Approval. It was 
of little use insisting on suitable fuel 
.and appliances, if a competent person 
was not operating such appliances. An 
essential part of the scheme was the 
certification of all operators. It was stated 
that Prior Approval could not have 
been thought of ten years ago, but he 
would remind them that such a scheme 
was outlined in a symposium on “ The 
Rebuilding of Britain” in the Spring 
issue of Smokeless Air in 1941, by the 
ptesent speaker. 

This proposed legislation has been 
submitted to various organizations 
throughout the country. Many and 
varied had been the amendments sug- 
gested, with the result that there was a 
confusion of ideas with regard to the 
whole matter. Had these proposals 
been submitted to the Ministry of 
Health in the first place, something 
tangible might have resulted before 
now. | 
In the meantime, many local autho- 
rities who were anxious to put. their 
reconstruction into operation, asked for 
similar clauses to be included in their 
Corporation Acts and had had them 
inserted with little or no uniformity 
of action. Many added provisos making 
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them almost unworkable. 

They would have read the sorrowful 
tale on pages five, six, seven anid eight 
where very few plans have been sub- 
mitted under the Local Acts and at 
Birmingham and London, plans for 
“Prior Approval”. had not been 
granted. 

National Fuel Policy—Last year at 
Cheltenham they were pleased to have 
Mr. Gaitskell, the Minister of Fuel and 
Power addressing them. In his speech 
he made reference to a National Fuel 
Policy. He stated that people should 
be free to have individual preferences 
in this matter “ and to choose coal, gas 
ot electricity according to their desires.” 
How did this work out in practice 2? In 
Sheffield, they had been working “ Prior 
Approval” of all fuel burning ap- 
pliances for over 2$ years and during 
that time over 1,200 plans had been 
examined and approved. The de- 
claration of a National Fuel Policy 
would have been an excellent guide 
with regard to available fuels, but 
decisions had to be agreed upon locally, 
having regard to the fuel supplies that 
were available. 

In the Central and Residential Areas, 
gas and electricity only were asked for 
because smokeless fuels were at least 
£1 per ton dearer than bituminous coal. 
For light industry oil, mechanical 
stoking and coke burning were agreed 
upon. In the heavy industrial area, 
the best terms for mechanical stoking 
and suitable appliances was all that 
could be expected but a minimum 
chimney height of forty feet was asked 
for. 

This scheme worked admirably until 
recently, when the Ministry of Fuel 
and Power issued instructions that gas 
and electricity for space heating would 
no longer be allowed, though they did 
not state there was any particular 
shortage. When pressed for a reason it 
was stated that all available gas and 
electricity must go to industry for 
export production and that the gas 
undertaking was becoming embar- 
rassed by their commitments. If he 
told them that for many years, millions 
of cubic feet of gas from the coke-ovens 
had been and were being sent to atmo- 


sphere every week-end, this action was 
one that required some explanation. 

The total amount of gas asked for in 
the Central Area to date has amounted 
to about one-tenth of one per cent. of 
the daily consumption figure, but this 
had been refused. How could Town 
Planning and Reconstruction be carried 
out on rational lines when the Ministry 
most concerned would not co-operate 
in the matter ? 

Electricity Power Stations —-On page 
25 was a brief report on progress with 
electricity with a special paragraph 
dealing with power station progress. 
All that could be said in this matter was 
that the people who had the misfortune 
to reside in the vicinity of these power 
stations were more long-suffering than 
most, for the amount of dust and 
sulphur laden vapours emitted daily 
increased with the added output and 
“higher efficiency” of the plant. At 
present, these power stations were 
working with an utter disregard for the 
amenity of any district or the comfort 
of adjacent residents. 

Could noc the Conference be asked 
to demand from the Government a 
suitable National Fuel Policy and from 
ihe British Electricity Authority the 
right of every citizen tc live in comfort 
whether in the vicinity of a power 
station or otherwise ? 

G. W. Farquharson (Midlands Joint 
Advisory Council for the Abatement of 
Smoke and Atmospheric Pollution) said 
he was sure they were all indebted for 
the information and the views ex- 
pressed by the various authors in the 
series of progress reports, and although 
they were comparatively new in their 
Conference proceedings, he felt they 
raised some interesting points for 
discussion. 

In the contribution “ Towards New 
Legislation,” the General Secretary had 
tabled a series of questions, mainly, he 
took it, to get guidance in future policy 
in regard to new legislation. Some of 
the progress reports gave answers to 
those questions. Foi example, under 
the contribution “ City of London: 
Byelaws for Prior Approval,” it would 
appear that the Ministry of Health 
would be prepared to consider and 


confirm byelaws which were not open 
to criticism, but that those byelaws 
when submitted should be specific. 
Assuming this view was correct, then 
it would appear that the proposed new 
legislation, which, it would be te- 
membered, was discussed at the 
Brighton Conference three years ago, 
would have to be re-drafted in more 
specific terms. 

It was the question marked (f) on 
page. 15, -lo what extent «cab the 
powers conferred by the Town and 
Country Planning Act, 1947, Section 
14(1) be used by Local Authorities to 
prevent smoke ?”’ that he found most 
interesting. That Act became operative 
in fuly, 1948, and consolidated the 
previous Acts, and experience in his 
local authority had convinced him that 
a great deal of constructive work could 
be done under that Act when there was 
complete liaison between the technical 
staff of the Public Health Departments 
and the Town Planning Authority. 
Roughly speaking, Section 14(1) of the 
Town and Country Planning Act, 1947, 
stated that when application was made 


to the Local Planning Authority for 
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permission to develop land, the Autho- 
rity might grant permission, cither 
unconditionally or subject to such 
conditions as they thought fit, or they 
might refuse permission, and in dealing 
with these applications the Local 
Planning Authority should have regard 
to the provisions of the development 
plan so far as material thereto, and to 
any other material considerations. 

Assuming the Town Planning Autho- 
rity considered the question of smoke 
abatement was such that it deserved a 
place in their planning, then the last 
paragraph “and to any other material 
considerations ” could be applied. It 
therefore followed that any Town 
Planning Authority, if they were so 
minded, or should he say smoke 
conscious, could impose conditions to 
secute as far as possible that the fuel 
burning plant which was to be installed 
in any building should be comparatively 
smokeless. 

This was of far reaching importance 
and Mr. Farquharson assured his 
listeners). that the experience in his 


Local Authority under this Section had 
been very valuable. The liaison between 
the. City Surveyor’s Town Planning 
staff and the Public Health Department 
had been strengthened and, at this 
juncture, he would fail if he did not 
recognize the help giveri by the City 
Councillors who served on the Town 
Planning Committee. It should be 
remembered that they had the final 
word and it was their goodwill, interest, 
and support, in matters towards en- 
suring smokeless conditions that was 
greatly appreciated. 

There was. also’ the Use Classes 
Order, 1948, made under the Town and 
Country Planning Act, 1947. This 
Order defined the different classes of 
industry and trade processes into a 
number of Groups applicable to the 
zoning tequitements. For example, 
Light Industrial buildings were defined 
in the Order as industrial buildings in 
which processes carried on or the 
machinery installed were such as could 
be carried on-or installed in any 
residential area without detriment to 
the amenity of that area by reason of 
fumes; smoke, soot, ash, dust~ and 
Orit etc: 

It therefore followed that any Plan- 
ning Authority, with the experience of 
the technical officers of the Public 
Health Department, could get valuable 
advice on the suitability as to whether 
an: application for a certain’ trade 
process could be classified as a light 
industry, and again the Planning 
Authority could impose certain con- 
ditions to ensure that atmospheric 
pollution would not be created. 

He knew it was said that this liaison 
can only be worked ina large industrial 
city where planning control and the 
Public Health Department were in the 
same Local Authority, and that diffi- 
culties occurred where the planning 
Authority was more remote. He did 
not think these so-called difficulties 
need exist, and it should be remembered 
that the. Local Planning » Authority 
could, if they so desired, and with the 
consent of the Minister, delegate any 
of their powers under Part 3 of the Act, 
which dealt with control and develop- 
ment, to the various Local Authorities. 
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G. H. Wilkinson (Corby U.D.C.) 
said his Council would regret there was 
no mé€ntion of the Iton and. Steel 
Industry, and no specific reference to 
the exemption clause in the Public 
Health Act. 

Reference’ had” been-’ made “to'- the 
increased use of gas in the Sheffield 
area, but one was apt to forget that in 
many cases, as at Corby, this gas was 
produced by the industry itself, in coke 
ovens. These ovens were a prolific. 
source of smoke, every hour of every 
day of the year. 

Any new legislation which per- 
petuated the exemption clause should 
include a review clause. A_ similar 
clause in the old 1926 Act (omitted 
from the 1936 Act) had so stimulated 
the industry in Sheffield that extensive 
reseatch was undertaken, one of the 
main results being the substitution of 
gas for coal. 

W. B. Kennedy (Senior Smoke 
Inspector, Manchester) pointed out that 
he was not a delegate from Manchester, 
and was not entitled in the slightest 
degree to speak with any official status 
on smoke abatement. As a private 
member he was disappointed with the 
reports, and he hoped he was not 
attending a meeting of a Mutual 
Admiration Society. 

He had listened with great interest 
to the go-ahead methods in Los Angeles 
and reflected that 50 years or so ago we 
were well ahead of America in many 
aspects of environmental hygiene. Ad- 
mittedly, our smoke abatement legisla- 
tion now seemed to be well behind; 
but we could not plead that out of date 
legislation was the sole cause of’ our 
atmospheric pollution problems. The 
indifference of our local authorities 
was the principal cause. As an example, 
ovet half the Local Authorities did not 
trouble to reply to a recent question- 
naire from the Society... From all the 
Local Authorities” in Britain. the 
National Smoke Abatement -Society 
only received about £2,000. a year to 
catry on its work. In his opinion over 
90° per cent: of the Local Authorities 
took no statutory action to enforce the 
law dealing with smoke abatement. 

The City of London report admitted 


Illustrations to ‘‘ The Problem of Burning 
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Emission of sulphurous 
fumes from crater 
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of blanketing 
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Plan showing proximity Mistakes in tip 
of fire to railway formation 


35 


Fig. 4 
Lime barrier trench 





Figo 
Lime mixing tank 





Liming as tipping 
ground advances 
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Fig. 8 


Spoil heap before 
treatment 





Fig. 9 


Spoil heap after 
treatment 





Fig. 10 


Special type spray 
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Lime effluent sump 
and pump 





Fig. 12 
Bogey carrying sprays 








Fig, 13 
New tip over old 





Illustrations to ‘“ The Work of the Fuel Research 
Station” by Dr. A. Parker (Page 56) 





A Lancashire boiler fitted with Fuel Research smoke eliminator doors 
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A vortex combustion chamber designed and built by the Fuel Research 
Station 





A small scale plant for experi- A lead peroxide instrument for 

ments on the synthesis of hydro- measuring pollution by sulphur 

carbons by the Fischer-Tropsch dioxide on the roof of St. Paul’s 
process Cathedral 
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The testing of modern cookers for multi-purpose duties—baking, hot-plate 
cooking and water-heating 








The control room in the calorimeter building erected at the Fuel Research 
Station for research on methods of testing domestic heating appliances 
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A trial shot with the special flamethrower fuel developed at the Fuel Research 
Station 





Experimental plant developed by the Research Station for orchard heating 
to prevent frost damage to fruit crops 
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that many Local Authorities might 
not have on their staffs officers com- 
petent to adjudicate on plans, sections 
and written partticulars of proposed 
installations and suggested that the 
Ministry of Fuel should approve or 
disapprove of new industrial installa- 
tions so far as smoke abatement was 
concerned. Under such circumstances 
he wondered with what degree of 
enthusiasm the existing law was being 
carried out by some of these authorities. 

It seems rather amazing that they are 
willing to hand over local control to a 
central authority instead of getting on 
with the job themselves. Did not 
many think that they were getting too 
much centralization, and that there 
were advantages in control by Local 
Authorities ? 

There was great scope for discussion 
in the other reports. He would like to 
draw attention to one item. In his 
experience, the principal cause of 
industrial smoke nuisance was unskilled 
firing. A most efficient plant com- 
plying with every requirement could 
cause continual nuisance by unskilled 
attention. The primary and most 
elementary step to secure industrial 
smoke abatement was the registration 
of all firemen. Certification could 
follow later. 

H. Moore (North-West Divisional 
Council N.S.A.S.) congratulated the 
authorities who had contributed pro- 
gress reports, but deplored the appalling 
lack of interest which still seemed to 
exist, particularly among local autho- 
rides: Tle pointed ‘out that in ‘their 
replies to the National Survey question- 
naire, towns with populations ranging 
as high as 80,000 made no reference 
whatever to the domestic smoke 
nuisance. 

He compared the progress made in 
this country with that made in America 
as related by Mr. Burns, and suggested 
that every member should have a copy 
of Mr. Burns’s address. 

Contrasting the spate of official 
directives with regard to housing and 
food with the few received on atmo- 
spheric polluiion, he stated that the 
Government should be foremost in the 
smoke abatement campaign. The milk 
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allowance was about half a pint a day 
per head and considerable effort was 
made to ensure that it was wholesome 
and pure. On the other hand, each 
individual consumed 3,000 gallons of 
air a day and few seemed to care how 


much it was contaminated. He 
favoured the acquisition of further 
legislation to control smoke, but 


pleaded that local authorities should 
exercise their existing powers. He con- 
sidered that the Society should resist 
any attempts to exclude plant belonging 
to the Government or nationalized 
industries from control in the matter of 
industrial smoke. 

He recommended all delegates to 
develop a sense of urgency in the smoke 
abatement campaign and _ stated that 
no reform would confer greater 
universal benefit upon humanity. 

H. Hetherington (Individual Mem- 
ber) said there seemed to be a reluctance 
to enforce training for boiler house 


operatives. Prior approval of plants he 


fully agreed with, but it should be 
coupled with prior approval of boiler 
firemen. It was bad practice to put in 
approved plants without fully trained 
operators. 

C. A. Stansbury (Walsall) after pay- 
ing tribute to the most valuable con- 
tribution of Mr. Burn said that he was 
disappointed with the progress report 
on electricity. Acknowledging ‘the 
valuable contribution which electricity 
had made to the abatement of atmo- 
spheric pollution generally, it was 
disappointing to find no reference in the 
report to any action being taken by the 
British Electricity Authority to control 
atmospheric pollution whether by 
smoke, grit, dust» or sulphur fumes 
from the giant new stations or existing 
electricity undertakings where nuisances 
had or could affect persons living in the 
neighbourhood of these stations. 

Mr. Stansbury also asked Mr. 
D. V. H. Smith who had reported on 
central and district heating, whether he 
could give the actual cost per week in 
rent with regard to the schemes already 
in operation, and whether there was any 
prospect of new schemes being allowed 
to” develop in view of the “present 
economic situation. 


Dr. C. F. White (City of London) 
said it appeared to him that the Ministry 
of Health were afraid to give local 
authorities “‘ prior approval” powers 
at a time when the supply of suitable 
fuels was difficult and maximum output 
from industry was essential by reason 
of the economic crisis. Moreover, the 
Ministry appeared to want “ prior 
approval” byelaws to be absolutely 
detailed and specific in regard to what 
would be required in fuel-burning 
appliances. He felt that it was neither 
practicable nor desirable for byelaws 
regulating fuel-burning appliances to be 
so detailed as were building byelaws 
and drainage byelaws. He was not a 
technician, but it seemed to him that 
the appreciation of plans, sections and 
specitications of a large fuel-burning 
instalation must need a very high 
degree of technical skill. While certain 
large industrial towns could have such 
highly qualified officers on the local 
authority’s staff, smaller towns could 
not; yet they might have some large 
industrial concerns in their area. He 
favoured local authority control rather 
than Central Government control, 
wherever practicable, and that was why 
he had suggested that the Ministry of 
Fuel and Power should have com- 
bustion engineers on their Regional 
Staffs to whom Local Authorities could 
submit plans and specifications of large 
fuel-burning installations, for criticism. 
Local Authorities would nevertheless 
be responsible for granting approvals 
and for supervising operation and 
maintenance. His suggestion was not 
intended to be in any way derogatory 
of smoke inspectors. 

G. A. Vowles (Divisional Controller, 
British Electricity Authority, Yorkshire 
Division) replying to the criticism by 
Mr. Law, ~wished to “inform . the 
Assembly that contrary to Mr. Law’s 
accusation that power stations were 
working with utter disregard for the 
comfort of other people, it was neces- 
sary to point out in reply that the 
British Electricity Authority were very 
fully aware of their responsibilities in 
preserving, not only the amenities of a 
town or district, but also the health and 
welfare of our citizens, and he informed 


the Conference that the British Elec- 
tricity Authority were spending some- 
thing like 5 per cent. of the total capital 
expenditure on new power stations to 
take care of grit and smoke emis- 
sion. Bearing in ‘miad-“also, “that 
the Authority contemplated something 
like £400,000,000 on new plant over 
the next few years, it could be ap- 
preciated by the Conference the extent 
to which the British Electricity Autho- 


. rity were prepared to go. 
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Mr. Vowles also drew the attention 
of the Conference to the fact that the 
expenditure contemplated by the Central 
Authority was largely necessitated by 
the poor contribution towards the 
desired objective by owners of elec- 
tricity supply undertakings many years 
prior to Vesting Day, many of which 
it should be remembered were Muni- 
cipal Authorities. 

Donald V. H. Smith replied: to 
questions asked in the discussion, as 
follows : 

(1) What chances were there of any 
large scale District Heating ? 

Reply—At present two new towns 
and two existing ones were seriously 
considering large scale district heating. 
He thought at least two of these looked 
promising, but it was a little too early 
to say as no final decision had been 
made. 

(2) What were the present weekly 
charges ? 

Reply—The existing charges per week 
to housing varied from 3s. 9d. to 7s. 3d. 
per week, but it should be borne in 
mind that, except for Dundee where 
two schemes had been working for over 
twenty years, the only two others 
working at present had merely the first 
small portions recently started up and 
were still incomplete. The “present 
costs on these last two schemes were 
considerably above the charges men- 
tioned earlier, but development costs 
in the early stages on any scheme would 
naturally be high on the tirst few 
houses.. -One could not expect the 
gas or electricity works to be started 
to serve 50 or 150 houses and pay its 
way. At present, the two schemes 
under consideration had only about 
150 houses each in operation. When 


completed he was still of the opinion 
that the economy charge necessary will 
vaty between 6s. and 8s. 

One factor must be borne in mind 
when militating against economy in 
the early years, that was slow develop- 
ment. To operate 100 houses, the 
labour of two men, and a relief, was 
required; the same labour could 
easily operate 800 houses, or even 
800 houses and several other buildings. 
In the first case the cost would come 
out at about £8 per house per year ; 
in the second case the cost would drop 
to £1 per house per year. With other 
buildings attached to bear the cost of 
labour the charge for labour on 
housing might even be nil. 
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(3) Was there any immediate future 
for district heating ? 

Reply—Yes, apart from the two 
additional schemes above mentioned, 
there are another eight or nine schemes 
actually commenced, but in giving this 
answet he would advise enquirers to 
bewate of planning developments of 
scattered estates with semi-detached 
houses about 8 or 10 to the acre. 
Properly developed neighbourhood 
units planning for a number of terraces, 
flats and other buildings should enable 
a vety economical scheme to be pro- 
duced, and the future of district 
heating depended upon due regard for 
this aspect of planning. 


THE: PROBLEM ~-OF-4BUIRNENG 
COLLIERY SPOIL-BANKS 
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Introduction 

The problem of burning spoil-banks 
is one which has exercised the minds of 
colliery management for a long time. 

During the war years, when the 
flames from burning spoil became a 
menace to areas in which they were 
situated, efforts were made to keep 
down such occurrences and a close and 
continuous watch had to be kept upon 
burning spoil. 

The measures which were then 
adopted took the form of applying jets 
of water to the seat of the fire, either in 
the form of open-ended hydrants, or 
through specially constructed sprays, 
the object of the latter being to spread a 
blanket of water over as big an area as 
possible. 

By these methods the object of keep- 
‘ing down surface flames was accom- 
plished but they were by no means a 
cure for the greater problem of reducing 
the fire in the spoil itself. Rather was 
it found that the focus of heat was 
merely transferred from one point to 
another, and the area of heating ex- 
tended. This meant that in the course 
of time more sprays and more water 
were required to meet such extensions. 

In the list of Burning Spoil-Banks it 
is stated that certain fires have been 
brought under control by continuous 
spraying. ‘The secret there lies in the 
term continuous spraying. ‘This pre- 
supposes that an almost unlimited 
quantity of water is available to saturate 
and keep saturated the material of which 
the bank is composed. The area in 
which the work described in this paper 
was catried out is not blessed with a 
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plentiful supply of water, so that other 
methods had to be adopted to eliminate 
as far as possible the use of water. 

This Paper is a brief account of the 
wotk which the Board are doing in 
South Derbyshire and Leicestershire to 
reduce the nuisance of burning heaps. 
It may be that this work is only appli- 
cable to this Area due to an abundant 
supply of cheap lime waste and lime- 
stone grit being readily availabie. 

The problem of very large tips such 
as those put down by aerial ropeway is 
outside my present experience but the 
Board is alive to the general problem 
and, although results may not be as 
speedy as one might desire, the problem 
is receiving attention. 


Methods adopted in South Derby- 
shire and Leicestershire 

Two methods were found to be 
successful, which may briefly be des- 
cribed as (a) blanketing and (b) trench- 
ing. They were designed :— 

(1) To reduce the nuisance of the 
sulphurous fumes escaping to 
atmosphere. 

(2) To eliminate surface flames. 

(3) To isolate a fire which endangers 
property or is likely to interfere 
with the running of the mine. 

The following are examples of how 
these problems have been successfully 
dealt with :— 

(a) Reducing sulphurous fumes and sur- 
face flames.—A fire had started sponta- 
neously in a tip, where the material 
consisted of a concentration of a mixture 
of a highly pyritic nature. Water was 
being applied to keep down surface 


flames. The fire spread, and complaints 
were received that the sulphurous fumes 
escaping were drifting into the village 
and creating a nuisance. 


A coating of limestone-dust was 
thrown over the tip and filtration of the 
fumes immediately began to take place 
with a corresponding reduction in the 
objectionable sulphurous smell which 
had been carried into the village. 


*Fig.1 is interesting in that it shows 
the cause of the problem from the 
nuisance angle. This is a_ typical 
example of the condition prevailing on 
the heap which has fired. It shows a 
small crater encrusted on its edges with 
a sulphurous deposit. The sulphurous 
fumes can be seen passing to atmosphere. 
All such craters were filled and covered 
over with limestone. The effect of the 
coating of limestone is shown dia- 
grammatically in Fig. 2. The thick 
deposit adhering to the underside of the 
blanketing material commonly occurs 
when this method of treatment is 
adopted. 


(b) Isolating a fire endangering property. 
—Alongside this spoil-heap. runs a 
single-track railway line (Fig. 3), which 
is a most important coupling road be- 
tween the screens and a boat dock, and 
also leads to the present new tipping 
ground. It was essential that this line 
should be maintained. The bridge 
carrying this line passes over the main 
line, bringing in empties and taking out 
coal from the colliery. 


The fire had spread down the side of 
the line to within 1 yard of the bridge 
and was actually steaming from the 
edge of the sleepers carrying the line. 


A trench was excavated from the 
bridge along the side of the line to a 
point on the bank where the fire origin- 
ated (Fig. 4). Into this trench was 
pumped the effluent from the colliery 
water softening plant. The waste from 
the softener was collected in the concrete 
tanks, water added (which was pumped 
up from the brook), and the mixture sent 
down to the trench by means of the 
pump mounted on the top (Fig. 5). 





* See Figs. on page 35 


After some time it was noticed that 
the water seeping away from the bottom 
of the bank was crystal clear, indicating 
that deposition of the lime particles was 
taking place. The fire began to recede 
from the bridge and track and has now 
almost completely gone from _ that 
portion of the bank. 


(c) Problems arising when making new 
tips —Experience in South Derbyshire 
and Leicestershire suggests that there 
are three possible danger points to be 
taken into account when considering a 
new dirt-disposal scheme :— 


(i) That tips constructed in the form 
of fingers leave a large surface 
area exposed to the air, and are, 
in consequence, more liable to 
spontaneous heating (Fig. 6). 


Tips built near to existing old 
heaps are liable to fire if allowed 
to have a point of contact be- 
tween the new and the old. 


Tips constructed to give a single 
face of advance but with one or 
more corners exposed are liable 
to give trouble. These corners 
are suspect from the point of 
view of spontaneous heating. 


(ii) 


(iii) 


The third set of conditions occuts at 
one of the collieries in the Derbyshire 
Area and a coating of limestone is 
applied as a precautionary measure 
against heating, and this is carried for- 
ward at regular intervals as the tipping 
ground advances (Fig. 7). 


A further precautionary measure is 
taken by separating the nodules of 
pytites, and these are tipped into a 
disused part of the canal. This is not a 
practical procedure everywhere when 
tips are on fire. 


Work at another colliery, where a 
major fire is burning throughout the 
whole tip and which it is considered 
impossible to put out demonstrates a 
further approach to the successful 
control of fires where the fired ground 
must continue to be the present and 


- future tipping ground. 
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Fig. 8 shows the appearance of this 
tip before remedial operations were 


commenced, and Fig. 9 the same tipping 
face after treatment. 

This improvement was brought about 
by making a zone of an admixture of 
lime with the material tipped between 
the face already burning and the new 
tipping face. At the end of a shift’s 
tipping, the material on the face of the 
bank was covered with a film of lime 
effluent, placed there by means of 
specially-designed sprays (Fig. 10). 

This was followed by further tipping, 
at the end of which a further application 
of lime was given. This treatment over 
a period of time established the desired 
insulating zone. When the tip reaches 
the extent of the boundary available 
for tipping a blanket of waste lime or 
limestone grit is applied as a finishing 
treatment. 

In order to facilitate the foregoing 
treatment a sump was constructed and a 
suitable pump installed to convey the 
lime effuent to the scene of operations 
(Fig. 11). - At suitable distances the 
pipeline was tapped for coupling to the 
sptays, which are run along the edge of 
the tipping face on bogeys (Fig. 12). 

Because this colliery has covered the 
whole of its available tipping area, 
which was very limited, and has already 
served for many years, it now becomes 
necessary to continue tipping on the old 
bank at a higher horizon. (Fig. 13). 
The surface of the old burning heap 
has, therefore, been coated with lime 
waste, which not only is acting as a 
filter for fumes but which it is believed 
will also give a safety zone of inert 
material between the old and new tip. 
This, with continued treatment, will go 


a long way towards alleviating what has 
been for so long a most troublesome 
spoil-heap fire. Ses 
Summary 


The paper briefly describes with 
examples what is being done in the 
South Derbyshire and Leicestershire 
coalfield to overcome the nuisance of 
burning spoil-banks. There is no 
abundance of water in this area and so 
the continuous spraying and saturating 
of the spoil-banks with water is im- 
possible. In any case this method of 
treatment frequently results only in 
shifting the seat of the fire. The methods 
described are variations on the therne of 
blanketing the spoil-bank with lime 
waste from colliery water softening 
plant and with limestone dust. These 
materials not only form consolidated 
zones preventing the access of air to the 
fire but also act as a filtering medium 
for the sulphurous fumes. 


Acknowledgments 


This paper is published by permission 
of the National Coal Board, but it 
relates to the personal experience and 
views of the author, and should not be 


taken as necessarily committing the 
Board. 


The original work was carried out 
before Nationalization when the author 
was Chief Chemist to the Moira Coal 
Company under the direction of Mr. 
Jo. B.. Drianan, later A.G.M New? 
Area. The work is being continued 
under the general direction of Mr. 
Torrance, the present A.G.M. No. 7 
Areas 


Discussion on Mr. Carr’s Paper 


W. A. Damon (Chief Inspector of 
Alkali, etc. Works, Ministry of Health) 
said that although Mr. Carr’s claims 
regarding the effectiveness of trenching 
and the use of lime sludges, etc., were 
justified he thought he should not 
condemn other methods. The circum- 
stances at each individual burning 
spoilbank should be considered and a 
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decision reached as to which of the 
several available methods should be 
employed. Success could in fact most 
generally be attained by a judicious 
combination of several methods. 

In his experience, good results had 
usually followed the continuous appli- 
cation of finely divided water. This 
method resulted in : 


(a) a cooling effect by reason of the 

latent heat of evaporation. 

() acceleration of weathering and 

disintegration of shale and clay. 

(¢) consolidation of the spoilbank by 

washing of fines into the interior 
of the mass. 

Application of water to a very hot 
mass might result in the production of 
water gas. This being an endothermic 
teaction had a cooling effect and only 
if the water was wrongly applied was a 
spread of fire to be feared. 

The extent of active fire should be 
ascertained by making a temperature 
sutvey. This might be done by lower- 
ing a maximum thermometer into pipes 
driven into the spoilbank and plotting 
the temperatures. Spraying should be 
commenced on the cool portions 
outside the area of fire and gradually 
advanced towards and into the fire. 

Mr. Cart’s supposition that spraying 
required an almost unlimited supply of 
water was misconceived. The ideal 
was to use a very fine spray and to 
apply just as much water as can be 
evaporated by the hot spoil. Good 
work had been done with 100 to 
150 gallons per minute which were not 
abnormally large quantities. 

Water spraying was particularly effec- 
tive when properly applied to a com- 
paratively open type of tip but it was 
very difficult to get water into the seat 
of a fire in the heart of an old well- 
weathered and consolidated tip. In 
such case water spraying would prevent 
nuisance but might not be sufficient 
to arrest the spread of fire which might 
be active at a depth of (say) 60 feet. 
Trenching was the only certain way of 
isolating fires in such tips but it could 
be an expensive operation which might 
not be justified unless valuable property 
was endangered. 

Blanketing with limestone, sludge, 
clay, etc., would produce results if done 
thoroughly. Blanketing with sand was 
‘not to be recommended. Cracks would 
invariably develop in the blanket and 
these must continually be made good. 
The surface should be levelled off as 
far as possible so as to lesson wind 
effects. 

Mr. Damon thought that it was most 
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undesirable to overlay existing banks 
that had been on fire, with fresh spoil. 


Unless a temperature survey had shown 


that the material was inert, even a 
blanket of lime sludge as advocated by 
Mr. Carr was unlikely to prevent the 
new spoil from firing. 

He was surprised that, having taken 
the trouble to separate pyrites from the 
refuse, Mr. Carr should cast them into 
a canal. He knew of several installa- 
tions for the separation of pyrites 
which were then sold for the manu- 
facture of sulphuric acid. 

The fundamentals for fire prevention 
were exclusion of air and dissipation of 
heac. On this basis we could set forth 
means for controlling existing fires, 
as follows : 

(1) Continuous fine water spraying 
through sprays placed strategically 
in accordance with temperature 
observation. 

(2) Lagooning’ on the surfaces of 
flat spoilbanks. Reject washery 
waters, water softening sludge, 
etc., were useful for this purpose 
on account of their content of 
finely divided solid matter. 

(3) Blinding with inert material. 

(4) Isolation of the fire area by 
trenching. 

(5) Construction of solid fire barriers 
by cementation or grouting. 

Similarly means for preventing the 
incidence of fires were : 

(1) Extension--of the practice of 

underground stowage. 

(2) Extension of the practice of 
dumping refuse at selected points 
on the sea coast. 

(3) The more stringent removal of 
combustible material from spoil 
by picking of coal from large- 
sized dirt and suitable treatment 
of small-sized dirt and middlings 
to recover coal therefrom. Such 
methods had proved remunerative 
by reason of the recovery of coal, 
wood and scrap metal. 

(4) The selection of suitable sites for 
spoilbanks, etc., low lying ground, 
quatries, etc., preferably near a 
source of water so that spraying 
might be practised if necessary. 

(5) Separate dumping of large in- 


combustible rocks and stones. If 
included with the small refuse 
these imparted an undesirable 
porosity to the spoilbank. 

(6) Crushing of refuse and consolida- 
tion of spoilbanks to produce a 
dense mass into which air ingress 
was difficult. 

(7) Provision of more than one tip- 
ping point so that each could be 
regularly and systematically rested 
and sprayed. 

(8) The provision of temperature 
pipes in new spoilbanks so that 
any serious rise in temperature 
could be noted and checked, e.g., 
by spraying. Temperature re- 
cords are also useful for the 
indication of improved conditions 
following treatment. 

(9) Prevention of unauthorized pick- 
ing on spoilbanks. 

(10) The use of bulldozers for spread- 
ing refuse dumped from aerial 
buckets. 

James Law (Chief Smoke Inspector, 
Sheffield) said that during the war years 
the Ministry of Health took over control 
of spoilbanks in order to prevent 
flaming and glare, and it must be 
admitted that from a nuisance point 
of view, though many of them showed 
overheating, they were infinitely better 
than had been thought possible. 

Unfortunately since that control was 
lifted, conditions had worsened and 
had become so bad in the Yorkshire 
area that this special session was asked 
for in order that attention should be 
drawn to the nuisance caused, and that 
the National Coal Board be requested 
‘to abate the nuisances as soon as 
possible. 

He thought the present method of pit- 
waste disposal was fundamentally wrong 
and that until a more practical effori was 
made, these burning spoilbanks would 
continue to be the disgiace to the 
community that they have been for 
years. | 

Colliery spoil would only burn so long as 
there was sufficient air to give combustion. 
If the air was excluded there was no 
overheating and little or no nuisance. 

The present method of conical or 
aerial rope tipping was wrong because 
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the small material was deposited at the 
top of the bank, the coarse material 
rolling to the base and giving easy 
access to unlimited air, so that over- 
heating was certain to occur and 
reasonable control was impossible. In 
addition, these spoilbanks or “ bings ” 
were growing in height and size, some 
of them being over 300 feet in height 
and containing millions of tons of 
waste material. 

In the vicinity of these banks due to 
extensive mining the ground had 
subsided, with the result that during 
the winter months, there were acres of 
boggy waste land which were just sites 
of abomination. | 

As an engineer, the only thing that 
could be said in favour of this method 
of pit waste disposal was that it was 
cheap. Jt was cheap and nasty, and little 
or no consideration had been given 
to amenity where it had been carried 
out. 

It had been noted that where the 
embankment system had been carried 
out the prevalence to overheating was 
less and where overheating took place, 
control was mote easily effected. 

The only difficulty experienced with 
the embankment system was that the 
working faces were too deep, some of 
them being twenty to thirty feet. 

Some years ago at Gin Pits near 
Manchester he saw a layering system of 
pit waste carried out and about thirty 
acres of good playing fields were laid 
on the top of this spoilbank. 

He was quite sure that in the York- 
shire district alone, between Sheffield 
and Leeds there was ample opportunity 
of trying out a similar system and 
reclaiming an amount of boggy 
unusable land in the vicinity of the 
collieries. 

He had been requested to move a 
resolution at this session on lines 
similar to that submitted. to the Ministry 
of Fuel and Power in 1945 and to the 
National Coal Board in 1947. This, 
however, had been referred by the 
Executive Council to the Technical 
Committee for detailed consideration. 

Thomas C. Wurts (Director of the 
Bureau of Smoke Control, Allegheny 
County, Pennsylvania, U.S.A.) in a 


contribution read during the discussion 
had written to the Society as follows : 

“One of the tecognized: major 
problems that must of necessity be 
solved in order to obtain a reasonable 
degree of smoke control in the County 
of Allegheny, Pennsylvania, is that of 
extinguishing coal refuse dumps (col- 
liery spoilbanks) and of learning how to 
lay down this waste material without 
having it catch fire. <A preliminary 
inventory indicates that there are a 
score or more of burning dumps 
within the more than 700 square miles 
of this County. Undoubtedly, there are 
several hundred other dumps, large and 
small, which for some reason or another 
have not seen fit to ignite, but which 
constitute an ever-present potential 
hazard. 

“In this latter connection I might 
point out that we are familiar with a 
dump (fortunately not in Allegheny 
County) which had been dormant for 
about thirty years and which recently 
caught fire. In this particular case the 
situation was aggravated by the fact 
that a warehouse 120 feet long and 
40 feet wide had been constructed on 
top of what was considered to be safe 
ground. Strenuous efforts are now 
being made to extinguish this fire with 
some indication of success. 

“The Smoke Control Ordinance of 
Allegheny County for all practical 
purposes is a self-imposed Ordinance, 
and in this Ordinance the coal pro- 
ducers of Western Pennsylvania have 
imposed upon themselves the necessity 
of instituting scientific and engineering 
research to determine means of ex- 
tinguishing the existing dumps and of 
laying down new dumps with a 
minimum danger of ignition. 

“While the County Ordinance did 
not take effect until June 1st of this 
year, nevertheless, as early as January 1st 
the coal producers of Western Pennsyl- 
vania had already established a fellow- 
ship in the Mellon Institute of Industrial 
Research covering scientific investiga- 
tions as to the causes of low temperature 
ignition of these dumps, and more 
recently have contributed on a 50 per 
cent. basis to engineering investigations 
in the School of Mineral Industries of 
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Pennsylvania State College supple- 
menting and implementing what is 
found at the Mellon Institute. 

“It is to be expected that it will be 
necessary to treat the various dumps 
differently depending upon the sulphur, 
coal, slate, shale and other component 
parts of the waste. For example, we 
know of a dump where the waste, after 
a matter of months, disintegrates to 
almost a powder. In this particular 
instance lorry loads are dumped and 
at the end of about six months are 
levelled and compacted by the use of 
bulldozers, thereby consolidating the 
dump tightly enough to prevent the 
influx of air. Contrasted to this is 
another of such characteristics that, 
when a lorry load of waste from the 
washer is dumped, it may start to 
smoke ina matter of hours and certainly 
within a few days. 

“In this connection I think it is 
pertinent to point out that, with the 
ptesent-day practice of full seam mining 
combined with the development of the 
mechanized continuous mining 
machine, a great deal more material 
will be thrown on the refuse dump than 
was previously the case. In the case 
of hand-mining, the refuse to the dump 
averages 8 per cent.; whereas, with 
mechanical mining, the discarded refuse 
material runs from 25 to 35 per cent. 
May I call your attention to the fact 
that the capital expenditure of coal 
pteparation facilities, sufficient to reduce 
this latter figure, would run into an 
amount that under present conditions 
would be uneconomical to say the least. 
Furthermore, as the result of legislation 
prohibiting stream pollution, all wash 
water must be neutralized before it 
can be released to the watershed. 

“As of .the present moment the 
problem is anything but solved. It is, 
of course, too early to make any state- 
ments as to the results attained. Suffice 
it to say that preliminary laboratory 
investigations at Mellon Institute have 
been most interesting, and in my 
humble opinion there is definite en- 
couragement that a practical solution 
of this very difficult problem will be 
found. 

** Should we be successful, I feel 


sute thai the information obtained will 
be made available through papers and 
otherwise to the coal industry through- 
out the world.” 

Councillor J. Forster (Whiston 
R.D.C.) said he spoke as a Colliery 
Engineer at Clock Face, where the spoil 
heap was on’ fire in° 1936: Mr: Hi. 
Price, the manager, used slag from the 
company’s iron and steel works 10 miles 
away. This was conveyed in wagons 
and spread over like a carpet and down 
each side and end 5 inches or 6 inches 
thick. When the rain came the slag 
was washed in and the fire extinguished. 

Trouble arose with the farmer as 
the water on the land was unfit for his 
cattle after sifting through the heap. 
You could take a glass of milk from the 
cow, let it settle, pour most of the milk 
away and it would leave a fluid like 
red currant tea. 

The Sanitary and Medical Officers 
took the matter up, and the company 
had to lay on town’s water for the 
farmer. The ditches were cleaned and 
a trench laid around the heap to carry 
the water to the clay pit and on to the 
Sankey Canal. 

Near by ac Sutton Manor Colliery, 
Bold, there was a burning spoil heap 
to which the dirt was carried by aerial 
flight rope way. Tenants of houses 
built by the local Council in 1936 
now complained of the sulphur fumes 
stench also dust in windy weather from 
the heap about 300 yards away. This 
could be treated in a similar fashion by 
using refuse from Pilkingtons Glass 
Works a few miles away which covers 
land suitable for other purposes. 
About ten or so other heaps are burning 
in this district but none as bad as the 
above. 

G. W. Tate (Chief Sanitary Inspector 
and Housing Manager, Ashington 
U.D.C.) said since responsibility for 
control of burning pit heaps had been 
passed to local authorities it had only 
been “‘a quarter handled.” A most 
disturbing trend in his opinion was the 
glib talk of what to do when starting 
new heaps. What was needed was 
elimination, not extension. 

Quoting from the Annual Report of 
the N.C.B. for 1948, which he com- 
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mended as a most interesting document, 
he referred to part of the work of the 
Scientific Department, which was the 
almost day to day examinations of the 
8,000 sizes and grades of coal marketed. 
This task he suggested might well be 
telescoped and a Division of the 
Department set up to deal with the 
question of pit heaps. 

There was more than 7,000,000 tons 
of spoil in Ashington, increasing daily. 
Extension of present heaps, creation of 
new ones, or tipping on the coast at 
high water mark were no answers to 
the problem. The Board’s scientists 
must get down to an examination of the 
spoil to see what uses, if any, it might 
have. 

In the meantime let the heaps be 
controlled by all possible means so that 
further excrsecences would not despoil 
our green and pleasant land. One 
question he posed to Mr. Carr was. 
How did the limestone dust blanket 
behave in a high wind ? 

Councillor O. Inman (Stocksbridge) 
said he was concerned with burning 
spoil heaps composed of mixed refuse 
from a colliery and from a large steel- 
wotks. Each fire had required some- 
what different treatment. For example 
one fire used over 5,000 tons of stone 
dust to fill completely all the voids 
which provided the air for combustion. 
The only general rule had been isolation 
by excavation to natural ground and 
this had sometimes involved going as 
deep as 80 feet. 

Other causes of fire than the one 
mentioned by Mr. Carr had been found 
to be— 

(2) Burning of rubbish or children’s 
bonfires. 

(d) Restrictions of natural ventilation 
by @° snow, (i) efection .of 
buildings. 

(c) The stocking on the spoil heap 
of oil impregnated metal borings. 

Had the speaker any knowledge of 
controlled explosives for the extinction 
of tip fires, also what precautions did 
he recommend to avoid accidents re- 
sulting from large voids left near the 
surface by burning refuse ? 

It was Mr. Inman’s opinion that 
spoil heaps should be made in the 


manner recommended by Mr. J. W. 
Call, Director of Public Cleansing for 
the City of Bradford in his paper on 
“The Practice of Controlled Tipping.” 
Dr. R. Lessing (Chairman of the 
Technical Committee; IN.S.A‘S.) ina 
written contribution said that the 
accumulation of colliery refuse was 
objectionable from every point of view. 
The spoil heaps turned green fields into 
eyesores ; they encroached further on 
the already limited land available for 
agricultural use; they were a menace 
to health and amenities of life by giving 
off fumes of tarry matter and sulphur 
_ oxides; they sometimes involved fire 
hazards to adjoining property. Not 
only were they a nuisance to the neigh- 
bourhood, but also to the collieries 
themselves, who incurred expense in 
the transport and lifting of vast 
quantities of material and the provision 
of ground on which to deposit them. 
The methods hitherto employed in 
dealing with existing spoil heaps which 
were “heating’’ or on fire, must be 
regarded as mere palliatives. The 
notorious worsening of conditions 
during recent years and the increasing 
rate of accession of refuse called for a 
more determined attack on the funda- 
mentals of the problem. What was 
wanted was prevention rather than cure. 

In his view, the most logical treat- 

ment of the refuse was to burn the 
combustible contents of the refuse under 
control in appliances specially designed 
for the purpose. He had proved that 
this could be done successfully. In the 
first plant for cleaning coal by gravity 
separation all the steam required was 
raised by combustion of the dirt 
removed from the raw coal. If this 
were done on an extensive scale, in 
modern plant, two important objects 
would be achieved : 

(1) The ash residue of the colliery 
waste would lose its liability to 
spontaneous combustion and 
could be safely used for under- 
ground stowage, thereby helping 
to prevent subsidence and, at the 
time time avoiding the further 
enlargement of spoil heaps. 

(2) The realization of the heat value 
in the refuse would be an im- 
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portant factor in the economy of 
coal cleaning. It was pointed out 
in recent special articles in The 
Times on “ The Quality of Coal” 
(August 2nd and 3rd, 1949) that 
such utilization would curtail 
the loss incurred by discarding a 
certain tonnage of washery refuse 
and thus promote the preparation 
of clean coal. 

Admittedly it would not be easy to 
deal with existing spoil heaps on these 
lines, as it would involve double 
handling of a material of largely un- 
known composition. The treatment 
should, therefore, be applied in the first 
instance to the freshly produced refuse 
coming up from the colliery or washing 
plant, so that, at any rate, the addition 
of nuisance-creating matter would be 
avoided in the future. 

F. C. Marrison (Deputy Director of 
Scientific Control, National Coal Board) 
said that although Mr. Carr had con- 
centrated his attention upon the treat- 
ment of burning spoil heaps in a manner 
which was not in general use through- 
out the country, he had also touched 
upon the methods which were more 
widely employed. The problem in 
Leicestershire and South Derbyshire 
which was the treatment of spoil heaps 
in the absence of water supplies, was 
the most difficult of all. A paper dealing 
with this method of tackling the 
problem was deliberately chosen as it 
was thought that the Conference would 
be interested to hear in greater detail 
what was being done under such con- 
ditions, rather than a more general and 
diffuse treatment of the subject. Water 
sprays wete, however, the most com- 
mon method of treatment and at the 
present time some 90 per cent. of the 
burning spoil heaps were being treated 
in this way. 

Previous speakers had made a con- 
siderable number of suggestions, many 
of which were in fact at present being 
used. These served to emphasize that 
the problem was a most complicated 
one. It was indeed not a single problem 
at all but rather a collection of more 
than a hundred individual problems, 
since each spoil heap must be treated on 
its merits depending on the individual 


circumstances. Mr. Damon had set out 
in a clear and concise manner the 
various methods of treatment which 
could be employed. These could be 
considered under two main headings— 
' reduction of the temperature of the 
material and the exclusion of air 
necessary for promoting combustion. 
A combination of these methods of 
attack was frequently used although in 
the absence of water the former was 
most difficult. There was no easy 
solution but apart from treatment of 
existing sources of trouble, active 
consideration was being given to 
stacking waste material in such a 
manner as to prevent combustion. 

Suggestions had been made that 
attempts should be concentrated on 
finding profitable uses for the material 
in spoil heaps. These suggestions 
did not make allowance for the huge 
quantity of material in the spoil heaps 
nor of its undesirable characteristics. 
By its very nature, which led to spon- 
taneous ignition, it was in general most 
unsuitable for constructional purposes 
although it would be used where 
practicable. 

Mr. H. Taylor (Blackwell R.D.C.) 
said that there was a lot of carelessness 
in the mines; tubs were half-filled 
with coal and then topped up with 
muck, 

In the old-fashioned days of mining 
the miner disposed of his dirt in the pit, 
but under the highfalutin’ system of 
mechanization he had not the time to 
do it. 

Colliery managements, faced with 
the problem of reducing expense, cut 
down on the number of surface workers 
and the spoilbanks were allowed to 
spread. What with cemeteries and 
spoilbanks there would be no place 
for the cattle to graze in a few years’ 
time! The money which went on 
repairing houses and roads damaged 
through mining subsidences should be 
spent on devising methods of keeping 
the dirt in the pit. 

J. Stafford (Divisional Chief En- 
gineer, National Coal Board, N.E. Div.) 
said that it was not practicable to 
apply, at the larger collieries, the 
method described by Mr. Carr, and 
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continuous water spraying was univers- 
ally adopted. He had no’ need to 
enlarge upon water spraying, as Mr. 
Damon had so fully described it and 
other remedial measures being actively 
taken by the National Coal Board. He 
took the opportunity to express the 
appteciation of all responsible colliery 
officials, of the practical advice and help 
they receive from Mr. Damon and his 
District Inspectors. 

He assured the Conference that the 
National Coal Board were fully alive to 
the importance and urgency of the 
subject, and said that they had recently 
required all areas to give an account of 
what remedial measures they were 
taking. The Board also recognized 
that prevention was better than cure 
and were taking steps at both old and 
new pits to ensure that spoil tips should 
be conglomerate masses not predisposed 
to.fite. He referred: to an excellent 
survey of spoil tips in his own Division, 
made by the West Riding County 
Planning Department in 1948, which 
provided a valuable basis for review 
of the effect of the measures being 
taken. A recent survey taken by the 
N.E. Divisional Board indicated that 
on the whole fewer tips were now 
burning than in 1948; an encouraging 
position which the Board intended to 
improve upon. 

Arthur Bates (County Planning 
Officer, West Riding of Yorkshire 
C.C.) in a written contribution stated 
that delegates very quickly got off the 
problem of burning spoilbanks on to 
colliery spoilbanks in general, and it 
was clear that there was a very strong 
and critical attitude amongst the 
delegates towards the National Coal 
Board and their efforts in this direction. 
They had given a considerable amount 
of thought to the matter in the West 
Riding, and he had come to the con- 
clusion that, while it did not wholly 
covert the problem, the most practical 
contribution that they, as a Planning 
Authority, could make, was to agree 
with the National Coal Board on certain 
basic planning conditions, which would 
be applied to all new pit heaps within 
the Administrative County. 

In this connection, doubtless, dele- 


gates would be aware that the terms of 
the Town and Country Planning Act 
allowed the County Council, as the 
County Planning Authority, to make 
conditions in respect of the construction 
of new heaps but that existing colliery 
spoil heaps were, for the time being, 
excluded from these requirements. 
They had, accordingly, agreed in 
general principle with the officers of the 
National Coal Board that they might 
expect from them in all ordinary cases 
of the construction of new spoil heaps 
that certain conditions would be 
imposed. Their principle was that no 
conical heaps would be permitted ex- 
cepting in the most exceptional cir- 
cumstances, and those he did not 
anticipate would ever arise. In general, 
the long and embankment type of heap 
was favoured, and those, in this area, 
because of the immense quantities of 
material involved, would usually rise 
to a height of about 200 ft., and have 
a length of possibly up to half a mile. 
The system of tipping would be that 
as the tip was made a bulldozer would 
be employed to spread out the tipped 
material so that the slope was reduced 
from about the normal 1 in 1.. to about 
1 in 3 and that as the tip moved forward, 
earth to a depth of about 14ft. 9 ins. 
would be re-graded over the flattened 
slopes by the bulldozer. Thus the 
restoration of the heap to agricultural 
land would follow progressively behind 
the face. The earth for the covering 
of the tip would be taken out from 
under the site of the tip in advance of 
the face of the heap and stacked at the 
side of the toe of the heap until the 
heap had moved forward to such a 
point that the earth could be replaced. 

This system, they believed, would 
either prevent or greatly reduce the 
liability of firing in the heaps in two 
ways. First the action of the bulldozing 
would consolidate the heap before it 
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had time to fire and, secondly, the back- 
filling of the earth would seal the heap 
from the air. As the reclamation 
moved forward the surface would be 
seeded down with a suitable grass seed. 
It was recognized that the land so 
reclaimed would probably never be 
anything better than rough grazing 
land, but that was, in his view, a 
secondary matter. It was not believed 
that the area of land taken up would 
be materially greater than by the old 
method because under the old tips 
there was always a considerable area of 
land around the base of the heap covered 
with boulders and debris, and the area 
would be sufficient to accommodate the 
flattened heaps. They had already 
received applications from the National 
Coal Board for consent to tipping 
based upon the new system, and he felt 
that it might be of some interest to 
know that in this County some positive 
move has been made towards the 
problem of dealing with these unsightly 
obtrusions on the landscape. The 
relationship between the National Coal 
Board officers and his Department was 
excellent and the results were being | 
achieved by friendly co-operation and 
not by any undue pressure. 

J. Carr, replying to the discussion, 
said that Mr. Damon had stated that he 
did not seem to agree that water spray- 
ing was of real value. In the Paper, 
however, he had said that “‘ the secret 
of spraying lies in that term ‘ continuous 
spraying ’.”” The method of so apply- 
ing water was well tried and proved 
where there was a plentiful supply. It 
had to be pointed out that the Paper 
dealt with an area where water supplies 
were very restricted. 

In replying to the point on the 
separation of pyrites, Mr. Carr said that 
the pyrites in question were of very 
poor quality and had little or no com- 
mercial value. 
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Introduction 


EFORE the 1914-18 war, scientists 


in Great Britain received very 


little encouragement either from 
industry generally or from the Govern- 
ment. They were looked upon as 
somewhat peculiar individuals, who 
might have their value on occasion, but 
were not usually capable of dealing 
realistically with everyday affairs. In 
such environment only those studied 
science, who had faith in the value 
of scientific method and knowledge, 
ot who were so keenly interested 
in science that they were prepared to 
forego the better material prospects in 
other fields of activity. In consequence, 
out scientists of that time were of high 
average ability, but they were few in 
numbers—much fewer in relation to 
the size of the population than in 
Germany. They were building up a 
fund of knowledge of great value, but 
the results of their work were not being 
greatly used in British industry. 

One reason for this state of affairs was 
that Great Britain, in the 18th and 19th 
centuries, had no difficulty in leading 
the World in establishing great in- 
dustries, on the basis of her good 
resetves of coal as a source of heat, 
light, and power, to facilitate and 
supplement manual labour. During the 
period of 150 years from 1750 to 1900, 





* See illustrations on p. 39. 


the annual production of coal rose from 
about 5 million tons to 220 million tons 
and the population increased from 8 
millions to 37 millions. Without this 
change from primarily an agricultural 
to mainly an industrial country, it would 
have been impossible to support the 
rapidly increasing population at a 
standard of living that also rose. 
Annual output of coal continued to 
increase until 1913, when there was a 
record production of 287 million tons. 
Most of the coal was used at home, but 
there was a surplus for export, which 
reached 70 million tons in 1913; . in 
return for our exports of coal and 
industrial products, we were able to 
import food and raw materials. 
During most of the 19th century, 
Great Britain had an easy lead in in- 
dustry with no great competition from 
abroad. By 1913, however, industry on 
a considerable scale had been developed 
in some other countries in Europe and 
America with good reserves of coal. 
The U.S.A. had also taken the lead in 


the production and use of. petroleum. 


‘Competition had become keen. Coal of 
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excellent quality was plentiful and could 
be obtained at a low price. The price 
was indeed too low, In consequence, 
coal was used wastefully, bringing with 
it pollution of the atmosphere by smoke 
and grit; and much useful fuel was 
discarded in colliery dumps. 


Then came the war of 1914-18. The 
demand for fuels of all kinds increased, 
but partly owing to the calls on man- 
power, annual production of coal in 
Great Britain fell from the 287 million 
tons of 1913 to 225 million tons in 
1918. With the greater demands on 
coal supplies in relation to the quantity 
produced, and the need to import large 
quantities of oil under difficult condi- 
tions, the importance of fuel, not only 
in war but also in time of peace, came 
to be more generally recognised. 
Though our reserves of coal under- 
ground were considerable, they were 
not inexhaustible. We were drawing 
on the seams most easily accessible, so 
that difficulties of coal production were 
likely to increase. Further we had no 
indigenous petroleum and we might be 
faced with making large quantities of 
oil from coal or using coal in place of 
oil for those purposes for which it was 
specially suitable. It was agreed that 
scientific research should be brought in 
to solve the many problems and to show 
the way to the more efficient use of 
fuels. 

It was decided by the Government 
that a central Fuel Research organization 
should be established. At about the 
same time the Government also decided 
that if we were to maintain a prominent 
position in world affairs and industry, 
there must be a great expansion in our 
scientific research generally and in the 
application of the results. To imple- 
ment this policy, the Department of 
Scientific and Industrial Research was 
established. One of the first activities 
of this new Department was to appoint, 
in 1917, a Fuel Research Board with the 
late Sir George Beilby as Chairman and 
Director of Research. 

The determination behind the move 
was such that within two or three years, 
a central Fuel Research Station equipped 
for experiments in the laboratory, on an 
intermediate scale and on a commercial 
scale, had been built on the site of 
sevetal acres at East Greenwich. The 
tepms of reference: were wide: “The 
organization was given the task of 
investigating, in the widest national 
interest, the nature, preparation, utiliza- 
tion, and treatment of coals and other 
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fuels and of products derived from 
fuels. It is interesting to note that 
two items of prominence in the initial’ 
programme were the production of 
smokeless fuels, with the objects of 
improving fuel efficiency and of reduc- 
ing the pollution of the atmosphere by 
smoke, and the production of oil from 
coal. The programme as a whole was 
planned to ensure a balance in funda- 
mental and applied research to cater for 
long-term and short-term investigations, 
with arrangements for co-operation with 
Universities and with industry.. Though 
there had been scientific investigations 
of fuel problems in Universities and in 
industrial undertakings, the setting up 
of the central Fuel Research organization 
was in itself an experiment, for nowhere 
else in the world at that time was there 
an organization on quite the same lines. 
Since the establishment of the organi- 
zation about 30 years ago, the work of 
the Research Station at Greenwich has 
been steadily developed. The number 
of staff is now about 250, including about 
60 graduates in chemistry, engineering, 
and physics, and more than 100 indu- 
strial workers. The results of the many 
investigations have been published in 
numerous official documents and in 
papers presented to appropriate scientific 
and technical Societies and Journals. 
In a short paper, it is possible to do no 
mote than refer to a few of the investi- 
gations and the results obtained, to 
indicate the scope of the work. 


Coal Survey 


As coal is the principal fuel in Great 
Britain, it is natural that more attention 
has been devoted to coal’ and its 
products than to other fuels and their 
products. It was soon realized by the 
Fuel Research Board that though there 
were estimates from geological investi- 
gation of the quantities of coal under- 
ground in the different coalfields, there 
was little systematic information on the 
physical and chemical properties of the 
coals in the many seams. Coal varies 
widely in characteristics not only from 
one coalfield to another, but also in the 
same coalfield and often in the same 
seam. Each type of coal has its own 
particular chemical and physical proper- 


ties. One type may be well suited for 
certain uses or industrial purposes, but 
it may be quite unsuitable for other 
purposes- For example some coals are 
especially suitable for the production 


of metallurgical coke, while other 
coals are unsatisfactory for that 
purpose. Some coals are of special 


value for the manufacture of town gas 
and others for producer gas. Many 
examples of this kind could be given. 
It is not practicable to allocate coals 
solely from consideration of their special 
properties. Other factors, such as cost 
of transport and availability of supplies 
must also be considered. It is im- 
possible, however, properly to allocate 
our coals for use in the best national 
interest, taking both the short-term and 
long-term views, unless there is trust- 
worthy information on what kinds of 
coals we have, where they are, in what 
amounts, and to what extent they can 
be economically worked. 

For these reasons the Fuel Research 
Board early began a systematic physical 
and chemical survey of the nation’s coal 
resources. Survey Laboratories were 
set up in all the principal coalfields. By 
1947, after the survey had been in 
progress for about 25 years, the number 
of staff employed in these provincial 
laboratories was about 90. The work 
included not only examination of the 
coals as they occur underground, but 
also of commercial grades as produced 
by the collieries. By 1943, it was 
decided that sufficient information— 
though incomplete—had been collected 
to justify a beginning in an extension 
of the work to relate type of coal and 
quality to the quantity in reserve. The 
first simple evaluation of data obtained 
in relation to coal in reserve that is 
likely to be raised during the next 100 
years was published in 1946 as Fuel 
Research Survey Paper No. 58. In 
that paper a system of classification was 
introduced, that has now been adopted 
by the National Coal Board. It was 
shown that, provided thete is intelligent 
allocation, it is unlikely that there will 
be a serious shortage of any one of the 
several broad types of coal in reserve 
underground within the next 100 years. 
It is important, however, that coals of 
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very special properties, such as those 
from which metallurgical coke of the 
highest grade can be obtained, should 
be reserved as far as possible to meet 
the special requirements ; they should 
not be squandered by using them for 
purposes for which other more plentiful 
coals are equally suitable. 

As a result of this survey there is more 
information about the coals of Great 
Britain than there is about the coals of 
any other country. In 1947, the Coal 
Survey Laboratories with their staffs 
and equipment were transferred to the 
National Coal Board, who have under- 
taken to carry on and extend the work 
of the survey and to continue the policy 
of publishing the results. 


Coal Preparation 


Coal, as produced at the Collieries, 
is not always in a form most suitable 
to meet the various industrial and 
domestic requirements. It consists of 
pieces of various sizes from large lumps 
down to fine dust, and it may contain 
excessive amounts of incombustible 
matter. It has long been the practice 
at many collieries to grade the coal by 
screening into various sizes, to remove 
much of the larger pieces of shale and 
stone by hand-picking, and to remove 
smaller particles of incombustible mat- 
ter by special processes of cleaning. As 
the more easily worked seams of coal 
become depleted, seams which do not 
so readily provide clean coal have to be 
exploited. Extension of coal cutting 
by machine and mechanical handling to 
reduce manual labour also increases the 
amount of dirt brought up with the coal 
and the proportion of fine coal. In 
consequence, the need for developing 
and applying satisfactory and economical 
methods of coal cleaning increases in 
importance, especially methods of clean- 
ing fine coal. In selecting the best 
methods of cleaning the different types 
of coal, account must be taken of the 
particular physical characteristics, espec- 
ially the size and surface properties of 
the coal particles. | 

Until recently, laboratory studies of 
the physical properties of coals, followed 
by investigations to the scale of treat- 
ment of several tons an hour, have 


occupied a prominent part in the work 
of the Fuel Research Station.~ The 
investigations were often continued at 
collieries with the assistance of the staffs 
of the Coal Survey Laboratories and the 
co-operation of the colliery under- 
takings. In addition, investigations 
have been undertaken on the cleaning 
of coals from the Commonwealth 
countries, to assist those countries in 
the exploitation of their coal resources. 
With the development of the scientific 
work of the National Coal Board, the 
part played by the Fuel Research Station 
in this field of activity is being reduced. 
The Research Station now deals only 
with some of the more fundamental 
problems and with special investiga- 
tions, such as the treatment of coals of 
different types from the Commonwealth 
countries, and the 
specially cleaned coal or anthracite for 
the manufacture of electrode carbon. 


Carbonization and Gasification 


Over a long period, extensive investi- 
gations have been undertaken on the 
carbonization of different coals, includ- 
ing some from overseas, at high and low 
temperatures, with the object of deter- 
mining the effects of changes in condi- 
tions on the quantities and properties 
of the coke, gas, tar and other products 
obtained. The work, has covered the 
whole range from experiments in the 
laboratory to experiments with full 
scale plant at the Research Station, at 
gasworks, and with commercial installa- 
tions of coke ovens. Systems of low- 
temperature carbonization for the pro- 
duction of smokeless fuel suitable for 
the domestic open fire have been 
develped at the Research Station. In 
addition most of the low-temperature 
carbonization plants developed by com- 
mercial enterprise in Great Britain have 
been investigated and tested and the 
results have been published. Experi- 
ments are now in progress with the 
object of ascertaining the possibilities 
of producing relatively reactive coke, 
suitable for the newer domestic appli- 
ances, by modifications of processes of 
high-temperature carbonization. There 
is little doubt that under certain condi- 
tions of high-temperature carbonization, 


production of» 


cokes entirely satisfactory for the newer: 
domestic appliances can be produced. 
One important point is that the cokes 
should be of suitable grades of size. 

Systems of manufacture of producer 
gas and water gas from coke, and 
carburetted water gas from coke and oil 
have been extensively studied from the 
stage of experiments in the laboratory 
to full-scale plant at the Station. 

At the present time experiments are 
in progress to ascertain the possibilities 
of the complete gasification of coal, 
particularly fine coal, for the manu- 
facture of producer gas, water gas, and 
gas suitable for the synthetic processes 
of making oil. 


Boilers and Furnaces 


Though the main types of industrial 
boilers for raising steam have been in 


- use for many years, the problem of 
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firing them efficiently and without the 
discharge of smoke and grit into the 
atmosphere still provides great scope 
for the fuel technologist. Conditions 
for the most efficient operation depend 
not only on the design of boiler and 
stoking equipment, but also on the type 
and size of coal or coke. With hand- 
fired boilers of the kind in use in many 
industrial works, efficient combustion 
with the emission of little smoke can 
only be obtained provided that there is 
controlled admission of secondary air. 
Within the last few years, as a result of 
extensive experiments with the full- 
scale boilers at the Fuel Research Station, 
there has been developed a simple and 
inexpensive device whereby the emission 
sion of smoke from hand-fired boilers - 
of the shell-type (e.g., Lancashire) is 
eliminated or greatly reduced, while 
at the same time the efficiency of the 
boiler is increased by several per cent. 
This equipment, which is simple to 
operate and is easily fitted to the boiler, 
has been tried in industry and is now 
being manufactured by several com- 
mercial firms. 

During the recent war, the Research 
Station was asked to investigate the 
possibilities of eliminating or greatly 
reducing the smoke from the coal-fired 
marine boilers of merchant ships. 
Smoke from such ships in convoy dis~ 


closed their position to enemy aircraft 
and submarines, even beyond the 
horizon. ‘The problem was studied, 
and series of experiments were first 
undertaken with the hand-fired Scotch 
marine boiler at the Station. One im- 
portant point was that any equipment 
devised should be simple to make and to 
fit to ships’ boilers, and easy to operate. 
Equipment meeting these requirements 
was developed and was fitted to the 
boilers of more than 1,000 ships with 
satisfactory results. Since the war, 
tests on the marine boilers at the Station, 
and tests by the research staff on the 
boilers of a merchant ship during a 
voyage of several weeks, have shown 
that with the average type of bunker 
coal, not only is smoke emission almost 
eliminated, but the concumption of coal 
is reduced: by 5 of 6 per cent. It As 
important to note that in the tests on 
the ship the boilers were fired by the 
otdinary crew of firemen. 

With many of the boilers in use at 
electricity power stations for raising 
steam at high pressures and temperatures 
there has been serious trouble from the 
deposition of solid matter on the 
external side of the heating surfaces 
and from corrosion of the equipment 
for preheating the air supplied for the 
combustion of coal. With some boilers, 
the amount of solid matter deposited 
has been so great that the boilers have 
had to be shut down for extensive 
cleaning after having been in continuous 
operation for only a few weeks. With- 
out this difficulty, it should be practi- 
cable to keep the boilers in continuous 
operation for a year before shutting 
down for inspection and cleaning. The 
effect of this trouble has been particu- 
larly marked during the last few years, 
with the greatly increased demand for 
electricity, and the shortage of generat- 
ing plant. At the request of the 
electricity industry and the boiler 
makers, the Fuel Research Station and 
the British Coal Utilisation Research 
Association are co-operating with the 
industry in an investigation of the 
problem. ‘The task allotted to the Fuel 
Research Station has been to ascertain 
the effect of the type and composition 
of the coal used in relation to the 


design and method of operation of the 
boiler installation. It has already been 
proved that there is a definite relation- 
ship between the severity of the trouble, 
the nature and amount of the inorganic 
substances in the coal, and the condi- 
tions of operation. For example, coals — 
containing unusually high amounts of 
alkali chlorides or of phosphorus give 
marked trouble when fired with mech- 
anical stokers of the coking type. 
Though coals rich in phosphorus 
contain only 0.05 per cent., some of the 
deposits collected have contained as 
much as 10 per cent. of phosphorus 
There has been relatively little trouble 
of this kind with boilers fired with 
pulverized fuel. The results have shown 
how the difficulties can be greatly re- 
duced by modification in the allocation 
of coals and by some other changes. 
Improvement in the availability of the 
boilers at generating stations has already 
been effected. 

Within the past 30 years there has 
been steady development in the use of 
pulverized coal for firing boilers and 
furnaces. One reason for this develop- 
ment is that when burned under suitable 
conditions, pulverized coal gives to the 
coal-fired furnace some of the advan- 
tages of flexibility usually associated 
with oil firing. Another reason is that 
small coal, which is necessarily pro- 
duced in considerable quantity, particu- 
larly with the increased mechanization 
of coal mining, has been sold at a much 
lower price than coal of larger size. 
A considerable amount of work has 


been undertaken by the Fuel Research 


60 


Station on pulverized fuel firing. The 
first Fuel Research Technical Report, 
published in 1919, was on this subject. 
The experiments have covered not only 
methods of pulverizing, but conditions 
of combustion from individual particles 
in laboratory equipment to burners of 
special design, each using several 
hundted pounds of coal per hour. 
Special designs of “ grid”? and “ multi- 
jet’ burners have been developed and 
are now in use in a variety of furnaces 
in industry. 

A special “ Vortex’? combustion 
chamber was designed before the recent 
wat and was used in experiments to a 


scale of burning up to 500 lb. of pul- 
verized coal per hour, with the high heat 
release at atmospheric pressure of 0.5 
million B.Th.U. per hour per cubic foot 
of combustion space.. The object of 
those experiments was largely to 
develop a new combustion chamber for 
boilers for raising steam. 

In another series of experiments, in 
co-operation with industry, stable mix- 
tures of powdered coal and petroleum 
fuel oil were prepared and studied in 
small-scale and large-csale experiments 
in which this so-called colloidal fuel 
replaced fuel oil. Following full-scale 
experiments with the boilers at the 
Fuel Research Station, a member of the 
Research staff took part in trials in which 
this kind of colloidal fuel was used to 
fire boilers on a large ship during a 
voyage to New York. 


Combustion for Gas Turbines 


Intensive experimental work is in 
progress with the object of ascertaining 
the possibilities of using coal in place 
of oil as the source of energy for gas 
turbines. A new Vortex combustion 
chamber, with cooling by air, has been 
designed to burn 500 Ib. of pulverized 
coal per hour. If the experiments are 
successful in satisfactorily burning 
powdered coal at atmospheric pressure 
they will be extended to the combustion 
POL tie coal at a pressure. Of - several 
atmospheres. It is hoped that it will 
be possible in equipment of the same 
size to burn 2,000 lb. of coal per hour, 
to give a heat release of the order of 
2 million B.Th.U. per hour per cubic 
foot of combustion space. The work 
also includes the problem of cleaning 
the gaseous products of combustion to 
remove excessive amounts of solid 
matter that might otherwise damage the 
turbine. 

Another branch of this programme 
includes experiments on the production 
-and combustion of producer gas under 
conditions suitable for providing the 
energy for gas turbines. 


Oiis 
Extensive explorations during recent 


yeats has failed to reveal any appreciable 
reserves of natural oil in Great Britain. 


and Chemicals from Coal 


World reserves of oi] may be large, but 
it is fairly certain that they are not 
nearly so great as world reserves of coal. 
That is why several countries ate now 
interested in processes of obtaining oils 
from coal. The Fuel Research Station 
have been interested for a long time. | 

Coal carbonization is one way of 
obtaining oils as a by-product from 
coal, with coke and gas as the main 
products. In this way up to about 20 
gallons per ton of coal can be obtained. 
There are two types of process, however, 
in which oils are the major products. 
In the first, coal is treated with hydrogen 
at temperatures in the region of 450° C. 
and at pressures from 200 to 700 
atmospheres. This process was intro- 
duced in Germany, where the first 
commercial plant was started at Leuna 
in 1927. By 1944 there were 18 large 
plants in Germany producing oil at a 


_ combined rate of 3.5 million tons a year. 
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At that time most of the German 
aviation spirit was made by hydrogena- 
tion of coal or coal tars. Experiments 
on this type of process were begun at 
the Fuel Research Station as early as 
1923, using British coals, and they were 
continued for about 15 years to the stage 
of treating one or two tons of coal or 
tar per day. Experiments were also 
undertaken by Imperial Chemical In- 
dustries, who have had a commetcial 
plant in operation since 1935 producing 
between 75,000 and 150,000 tons of oil 
a year, mainly from coal tar creosote. 
There has also been much experimental 
work at the Fuel Research Station on the 
hydrogenation of coals from other patts 
of the Commonwealth. 

In the second main type, the Fischer- 
Tropsch process, coal is converted by 
vatious methods into a mixture of the 
two gases carbon monoxide and hydro- 
gen. The mixture is purified to remove 
sulphur compounds and is then passed 
over special catalysts containing cobalt 
ort iron for the synthesis of hydrocarbon 
oils and waxes. This process was 
developed in Germany to the scale of 
production at a rate in 1944 of about 
600,000 tons of product a year. The 
process has been under continuous 
investigation at the Fuel Research 
Station since 1934, in the laboratory and 


on a tather larger scale. There is no 
doubt that the technique adopted in 
Germany can be greatly improved. No 
commercial plant has been erected in 
Great Britain. On a cost basis, neither 
the hydrogenation of coal nor the 
Fischer-Tropsch type of process can 
compete with natural petroleum at the 
present time. The reason for their 
utilization on a large scale in Germany 
was the war-time need to be independent 
of imported petroleum, as far as possible. 
With coal at its present price in Great 
Britain, the oils from these processes 
as so far developed, would cost 2s. to 
2s. 6d. a gallon at the plant. There are, 
however, possibilities of improvement, 
and there are parts of the Commonwealth 
where coal of certain types can be 
produced at a price as low as about 
5s. pet ton. It may be that in the not 
far distant future there will be a serious 
shortage of petroleum oils. It is for 
these and other reasons that it has been 
decided to extend and intensify the work 


of the Fuel Research Station in this field. © 


Domestic Heating and Cooking 


Shortly after the establishment of the 
Fuel Research Station, investigations 
wete begun on the use of different solid 
fuels in domestic fires. During the last 
few years, the Station’s work in relation 
to domestic heating and cooking appli- 
ances using various fuels, particularly 
coals and cokes, has been very greatly 
extended. Before the recent war, about 
one third of the coal used in Great 
Britain was used as such, or indirectly 
as gas and electricity for space heating, 
cooking, and hot water supply in our 
houses. Yet the average standard of 
heating was low, because the efliciency 
of most of the coal burning appliances 
was no more than 20 per cent. The 
intensive research and testing work in 
progress at the Research Station, in 
co-operation with other Government 
Departments, housing authorities, and 
appliance manufacturers, aims at greatly 
increasing—at least doubling—the aver- 
age efficiency in ordinary household use 
while providing appliances that are easy 
to instal, simple to operate, of pleasing 
appearance, and not too costly. An 
effort is also being made to reduce the 
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amount of atmospheric pollution by 
smoke from domestic appliances. To 
assist in the work, a branch of the Fuel 
Reseatch Station has recently been 
established at Hast Kilbride, near 
Glasgow, in which area about half of the 
appliances burning solid fuels are made. 

The equipment at the Fuel Research 
Station includes specially designed 
“calorimeter rooms ”’ and laboratories 
in which the more fundamental prob- 
lems of domestic heating and of methods 
of testing appliances are being studied. 


Atmospheric Pollution 


Under the guidance of the Atmos- 
pheric Pollution. Research Committee, 
which is now a Committee of the Fuel 
Research Board, methods of measure- 
ment of different forms of atmospheric 
pollution have been improved and new 
methods devised. Systematic records 
of the extent of pollution in many parts 
of the country have been obtained over 
a long period of years, with the assist- 
ance of Local Authorities and others 
interested. The results of these measure- 
ments and of special investigations have 
been published in a series of reports. 
Over a period of three years an intensive 
survey of pollution in a selected area, 
Leicester, was undertaken ; this survey 
has provided valuable information on 
the factors affecting the movement and 
dispersal of pollution. This work in 
relation to the incidence of atmospheric 
pollution is still being extended. There 
are now about 70 authorities co-operat- 
ing with the Fuel Research Station in 
making daily and monthly observations 
in many parts of the country. More 
than 500 instruments are in use for 
measuring deposited solid matter, pollu- 
tion by smoke, and sulphur, and inten- 
sity of daylizht. One special investiga- 
tion by the Research Station is concerned 
with the incidence of pollution by 
sulphut in selected areas.. All these 
activities are closely linked with other 
work of the Fuel Research Station on 
methods of reducing the emission of 
polluting substances from the burning 
of fuels, and of improving fuel efficiency. 


Miscellaneous Investigations 
There have been numerous miscel- 


laneous investigations, some on an 
extensive scale, to meet the need not 
only of this country but of the Common- 
wealth countries overseas. They have 
included work on the winning and 
utilization of peat; production of oil 
from shale; the extraction of special 
waxes from lignite and peat ; the use of 
waste materials such as sawdust, flax 
shives, and ground nut shells as fuels ; 
production of active carbon; orchard 
heating to prevent damage to fruit 
crops by frost ; and many other items. 


War Work 


During the war extensive use was 
made of the knowledge and experience 
of the staff and of the facilities of the 
Research Station. It has already been 
mentioned that the organization devel- 
oped the equipment fitted to more than 
1,000 merchant ships to prevent emis- 
sion of smoke from ships in convoy. 
One activity was aimed at producing 
smoke in certain areas as a means of 
camouflage. 

As an extension of work begun before 
the recent war, mobile gas producers 
were designed for motor buses, com- 
mercial vehicles and cars. These 
producers used anthracite and coke 
to replace petroleum, and large numbers 
of vehicles were equipped with them. 
In addition to the experimental work at 
the Station, the staff made tests covering 
more than 250,000 miles on the road 
with vehicles of several types, including 
a London bus. There were also trials 
with agricultural tractors. 

It is generally known that the flame- 
thrower fuels used bv our Army were 
greatly superior to any tried by the 
enemy. These fuels, which can be 
aimed over considerable distances with- 
out undue dispersion, to burn at the 
target, were developed at the Station ; 
they were known as F.R.A.S. fuels. 
Apart from their wartime use, they are 
scientifically interesting because of their 
peculiar properties of viscosity. There 
was other work also on coastal flame 
defences and on incendiaries. 

Equipment at the Station has long 
included full-scale plant for the manu- 
facture of hydrogen to provide this 
gas for various investigations. In 
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consequence, the staff were called upon 
to take a prominent part in advisory 
and other work in the installation and 
operation of plants erected in various 
parts of the country for the production 
of hydrogen for barrage balloons. The 
plant at the Station was continuously 
operated as one of the manufacturing 
centres. It provided sufficient hydrogen 
to fill completely 11,000 balloons, 

A prominent part was played in 
investigating problems of recovery of 
motor benzole from the coal gas made 
at coke ovens and at gas works. Pro- 
duction of motor benzole steadily in- 
creased during the war to about 100 
million gallons a year. 

One urgent requirement during the 
wat was sulphur for the manufacture 
of sulphuric acid, so much used in the 
production of explosives. The research 
organization co-operated in work on the 
recovery from coal of large quantities 
of pyrites for the manufacture of 
sulphuric acid, thus reducing the quan- 
tity of pyrites that had to be imported. 
The Coal Survey Laboratories assisted 
in this work ; they also played a prom- 
inent part in guiding the selection of 
sites and operations for the production 
of coal by methods of opencast mining. 


Information Service 


There is a well-established informa- 
tion and library service at the Research 
Station at Greenwich to assist all who 
are interested in fuel problems. The 
service includes the publication of 
monthly summaries, under the title 
“Fuel Abstracts,” each containing an 
average of about 1,000 abstracts of the 
scientific and technical literature, both 
British and foreign. In the preparation 
of these abstracts the Research Station 
is in close co-operation with the fuel 
industries and their Research Associa- 
tions. 

Concluding Note 


As mentioned in the introduction, 
this short paper can do no more than 
give an indication of the scope of the 
work of the organization, which has a 
big programme ahead. There is so 
much of importance in the broad 
national interest to be investigated in 
relation to fuels and their products, that 


only those items of greatest importance 
can.be tackled during the next few years. 
Throughout, the work is planned to 
ensure a good balance in fundamental 
research, applied research, and develop- 
ment. ‘There is close collaboration with 
other research organizations, industry, 
and the Universities, with the object 
of ensuring that there is no undesirable 


duplication of effort and that the 
available scientific manpower and talent 
in this field are effectively used. 

As a central Government organiza- 
tion, the Fuel Research Station is there 
to sefve industry and the community 
generally, in the interests of Great 
Britain and the Commonwealth coun- 
tries overseas, in the widest sense. 


Discussion on Dr. Parker’s Paper 


F. oy Redstone (Chief Sanitary 
Inspector, Bristol), said it was obvious 
everyone had been thrilled by the 
address given on the work carried out 
at the Fuel Research Station and he 
could confirm the ready welcome 
given to visitors and the interesting 
results -of the work performed there. 
Dr. Patker had referred to the new 
smoke eliminator doors which had been 
invented by his department for use 
with natural draught boilers, and he 
asked whether similar apparatus for 
the elimination of smoke was being or 
could be constructed for cases where 
artificial draught is employed. 


A. McCartney (Chief Sanitary In- 
spector, Wrexham) spoke as a delegate 
representing a small Authority, where 
the Penny Rate realised approximately 
£650. 

In connection with the installation of 
instruments for measuremerit of Atmos- 
pheric Pollution, Mr. McCartney stated 
that his Authority did not object to the 
initial cost of installing the necessary 
instruments in Wrexham, and as a 
matter. of fact they had agreed in 
ptinciple to setting up two deposit 
gauges and five lead-peroxide cylinders 
at a cost of approximately £30. What 
his Authority did find of more concern 
was the cost of monthly analyses of 
these instruments and he would be glad 
if Dr. Parker could give him any idea 
as to whether his Department would 


consider the setting up of regional 
laboratory facilities where small authori- 
ties could have analyses carried out at 
a more reasonable cost. 


Councillor Mrs. M. Martin ae 
borough U.D.C.) said she was very glad 
that Dr. Parker had been doing some- 
thing to help the improvement of 
domestic appliances. But she would 
like to ask him if he thought it was 
enough. 


The oven they had just seen was a 
very poot arrangement and she wondered 
why they should always have to bend 
down to use it. They wanted eye-level 
ovens, in attractive colours and of good 
design, not with horrible legs and 


difficult to sweep under. 
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There were about 20,000,000 domes- 
tic stokers in this country—wouldn’t 
use the word housewife; it led to 
trouble! They had- heare. of she 
attention given to the training of 
boiler firemen in industry, they had 
classes for instruction and the latest 
equipment. There was no such way 
to train the domestic stoker and yet 
they were blamed for 70 per cent. of 
all smoke, and theirs is the smoke with 
tar and all the other by-products in it. 


The proportion of Council to private 
houses was 1-8 over the country; in 
her district it was about 1-6. There 
was control over smokeless equipment 
in the Council houses, but in her work 


-on the Housing Committee she heard 
many complaints about it. There was 
no way to educate the private house- 
holder except by example and providing 
the best designs and colours. 


_ She had collected all the Westeanens 


from the bookstall outside. They 
looked good at first but she had found 
_ from personal experience that there was 
at least one big snag to them all. 


In one instance the front opening was 
not wide or deep enough to take a 
shovel of fuel, the shovel being of the 
size supplied by the makers of the 
stove and supposedly correct. What 
happened? The coal spilt on to the 
floor, there was a mess and grumbling, 
and if they had to pester their husbands 
into buying the stove they would not do 
so again for another room. 


She was in the middle of installing 
central heating; there was an awful 
mess at home and she did not think they 
could all be expected to do that just 
now, however much they wanted to 
avoid smoke. 


She returned home from the con- 
ference yesterday feeling full of en- 
thusiasm and rang up the shop where 
she had had a coke water heating stove 
ordered since about May. This firm 
made only battleship grey and she 
wanted cream; why not after all these 
grey years? Last night they told her 
that she could not have cream as they 
could only do the one colour. She 
didn’t believe that, but after all these 
weeks of trying to get attractive 
efficiency she was no further; in fact 
she was the reverse ; and this morning 
she was so irritated that she threw a 
shovelful of coal on her open coal 
range and she hoped it was. still 
smoking. 

Much had been said about the 
psychological appeal of the open fire. 
This was so strong a tradition that if 
the experts were going to educate them 
away from it they must provide some- 
thing that was as good, if not better in 
-evety way, and she did not think they 
wete anywhere near that yet. 


Dr. A. Parker in replying to the 
discussion dealt first with the question 
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raised by Mr. Redstone. He said that 
up to the present smoke eliminators 
had been developed at the Fuel Research 
Station for use with hand-fired Marine 
boilers, both natural-draught and forced 
draught, and for hand-fired Lancashire 
boilers with natural-draught. Work 
was now in hand to obtain data for the 
design of smoke eliminators suitable 
for forced draught hand-fired furnaces 
of shell type boilers, including Lan- 
cashire boilers. Work was also pro- 
ceeding for the development of smoke 
eliminators for hand-fired vertical 
boilers. 


He appreciated the point raised by 
Mr. McCartney, but was of the opinion 
that it would not be economic for the 
Department to set up Regional Labora- 
tories for analytical work in relation to 
the measurement of atmospheric pollu- 
tion. The amount of analytical work 
would not be sufficient to justify 
laboratories specially for the purpose. 
Dr. Parker suggested that consideration 
might well be given by the Local 
Authorities concerned to the possi- 
bilities of some local co-operative 
arrangement. The County Authorities 
may be able to assist. 


He sympathized with much of what 
had been said by Councillor Mrs. M. 
Martin. Every effort was being made 
to assist manufacturers in improving 
the design and construction of domestic 
appliances, with the object of removing 
faults of the kind to which reference 
had been made. It was important that 
the appliances should be really attractive 
in appearance, easy and convenient in 
operation, easy to keep clean, and not 
too costly. It was recognized that there 
should be better arrangements than in 
the past for giving instruction on the 
correct method of installing the ap- 
pliances and on their operation to 
achieve the best results. Much had 
already been done in this direction. 
Special courses were arranged by the 
Women’s Advisory Council on Solid 
Fuel; and several members of the staff 
of the Fuel Research Station, including 
himself, had given a number of lectures 
arranged by this Council. The Coal 
Utilization Joint Council were also 


setting up a special centre for training a 
large number of individuals, who could 
then train others, including housewives, 
throughout the country. 


Though he had found defects of 
various kinds in a number of modern 
appliances, including sharp corners to 
oven doors, handles that became too 
hot to hold, and firebars that became 
jammed or warped within a few weeks, 
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he had not heard any complaints about 
the size of the front opening in relation 
to the size of shovel provided. He was 
inclined to ask what was the size of the 
shovel in this particular case ? 


In conclusion, Dr. Parker expressed 
his thanks for the way in which his 
address had been received and for the 
useful points brought up by the con- 
tributors to the discussion. 


THE CASE, AGAINST SMOKE 


AN OUTSIDE VIEW 


by 


ERIC. SINKINSON,“BiSc.. “‘D:L.C. 
Lecturer in Fuel Technology, University of Leeds 


““Sixty Million Pounds Damage” 
should be the title of this paper; for 
that is a conservative estimate of making 
zood the ravages of smoke on our build- 
ings over the last twenty-five years. 


The case against smoke is self- 
evident, when we think about it, 
because it does so much eviltous. We 


pour smoke out upon ourselves actually 
at the rate of two and a half million tons 
each year, or 6,849 tons each day, or 
285 tons each hour, or almost 5 tons a 
minute. Almost half of it comes from 
chimney pots. 

Smoke is an insidious evil for its 
harm is cumulative and is only partially 
sensed in our dingy streets and our 
depressed feelings. That is why humour 
has become essentially a part of national 
life. As long ago as 1853 John Leech 
cheered up his contemporaries with a 


cartoon on this very subject. The 
scene is Westminster Bridge: time, 
two on a foggy morning. A reduced 


tradesman is sideling up to a scared 
little man in a tall hat returning home 
and holds out a razor to him with the 
question: “Did you want to buy a 
good razor ?” 

In this case against smoke it is the 
chimneys that are guilty: but who is 
responsible for the action of the 
- chimneys ? 

When one individual acts offensively 
against the public interest there is 
generally a champion to take up the 
public’s cause. When Mr. Whistler 
painted his nocturne “The Falling 
Rocket,’ Mr. Ruskin was so insensed 
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by the picture that he called it “‘a pot 
of paint flung in the public’s face.” 
Only a farthing’s damages was involved 
here. 

The case becomes involved because 
we the public are flinging pots of soot 
into our own faces and the National 
Smoke Abatement Society has had to 
come forward as our champion to 
defend us against ourselves. Who will 
provide the £500,000 a year needed ? 
If only we could rid ourselves of the 
domestic chimney smoke we should 
have gone a long way to mitigate the 
evil. Catlyle said of us that we ~ ate 
in general, a frank, jolly, well-living, 
kindly people, they want little more 
with you than now and then a piece of 
recreating conversation.” Yes! and 
that recreating conversation round a 
blazing basket of flaming coals ;— 
Penates and Lares—Radiation is essential 
to the human body whether from 
flaming coals or the sun. But in 
Britain where we have so little sunlight 
in the winter, the open fire takes the 
place of it, whereas in countries in 
which the sun shines brightly in the 
depths of winter closed stoves are all 
that is necessary. 

The consequences of burning raw 
bituminous coal in open grates are 
dire: because of the inefficient com- 
bustion of the fuel, masses of fine solid 
carbon impregnated with tar, escape 
into the air along with sulphurous gases 
and minute particles of ash. We are 
told on the highest scientific authority 
that these fine particles of soot and ash 


ate tesponsible for most of the evil 
effects associated with atmospheric 
pollution. “‘ They penetrate the respi- 
ratory passages and deposit in the lungs, 
they promote fog by acting as conden- 
sation nuclei for moisture, they scatter 
and absorb sunlight and they adhere 
firmly to any surfaces they encounter.” 
Here, surely, in these four items alone 
we have an indictment against smoke 
without making a decalogue of them 
which we easily could do. 


It is difficult to tell the extent of the 
pestilential effect of smoke on our health 
until comes the evidence of respiratory 
disease caused by continually breathing 


the pollution of the atmosphere which 


ends often in toxaemia and heart 
failure. “The Chief Medical, Officer “of 
the Ministry of Health, in his 1926 
report said that “It requires a robust 
constitution and strong lungs to flourish 
in, -a. polluted “atmosphere.’’ . “"[he 
effects on the human body cannot be 
traced so graphically as they can in 
vegetable life, but there is no doubt 
that dirt and soot inhaled into the 
lungs inhibit their action and reduce 
the vigour of the body and debilitate 
its constitution.” With this statement 
in mind I turned to page 10 in Guilty 
Chimneys where at a glance is laid out 
pictorially the devastating effects of 
varying quantities of soot on the growth 
of plants and soil bacteria in an industrial 
city that I strongly suspect to be Leeds. 
With these comparative figures I made 
a gtaphical chart by plotting the figures 
for the growth promoting bacteria in 
soil against the soot fall in tons per 
square mile in different parts of the 
city ranging from the outskirts to the 
industrial zone. It was astonishing to 
see how rapidly the growth-promoting 
bacteria were incapacitated as indicated 
by a steep drop in the curve between 
the outskirts of the city through the 
subutbs to the inner suburb. Over 
this range the soot burden was from 
42 to 114 tons per square mile. From 
this point, although the soot increased 
steadily from 114 to 539 tons per square 
mile, the curve flattened out sharply and 
became almost linear and horizontal. 
It would seem from this inspection that 
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the major damage is done to the 
bacteria by blanketing the soil with 
soot up to a concentration of 100 tons 
per square mile. Next comiparative 
charts wete prepared from the figures 
given for the growth of lettuces by 
weighing them from time to time, also 
the heights attained by aucuba (Japanese 
laurel). These respective figures were 
plotted against the weight of soot 
deposited over these several crops. 
The general form of the curves was the 
same, as might be expected, except that 
the steeper parts of the curves were 
extended farther. Whereas the growth 
promoting bacteria were checked sud- 
denly after 100 tons per square mile of 
soot had been deposited, the lettuces 
fell in weight sharply at 243 tons of 
soot deposit, the curve being almost 
horizontal beyond this. No doubt the 
difference in slope of the curves between 
114 tons and 243 tons of soot per 
square mile would be due to diminishing 
intensity of light caused by the soot 
suspension in the air. The stature of 
the aucuba suffered a comparable loss. 
Over the whole range of soot burdens 
the growth promoting bacteria lost 
87 per cent. of “its power, «while. the 
lettuces lost 218 per. céat.: of thee 
weight and the aucuba 430 per cent. of 
their height. 


In so far as animals and plants 
depend vitally on the air it might be 
reasonable to surmise that in some way 
human beings suffer loss of vitality in 
similar proportions to the plants nur- 
tured in polluted air. This idea is un- 
settling to say the least, to think that 
because of the excreta of our fires and 
furnaces the majority of us are never 
in the best possible health. It may be 
significant that when a person gets 
away from England into Switzerland or 
Ametica he finds that exhilaration of 
being wide awake and “ rearing to go” 
so rarely experienced in these smoke 
ridden Islands. ; 


So far the evidence in this case against 
smoke has dealt only with our everyday 
experiences. In our large industrial 
cities usually in the worst seasons of the 
year come heavy concentrations of 
smoke and tar that we call fogs. The 


whole world has heard of our famous 
London fogs. Native Americans 
believe that England lies under fog 
most of the year. They will say to 
Englishmen who reside there when a 
pleasant white mist descends upon them 
such as is experienced on Snowdon: 
“You must feel very much as though 
you wete home?” You may humour 
them by agreeing when a mote correct 
answer would be, “ You would never 
know.” Especially if you had struggled 
on foot at 3 o’clock on a November 
night from Kensington High Street to 
Chelsea, arriving after two hours with 
face and hands literally streaming black 
and feeling really damaged goods, 
which you are. This, however, is only 
the superficial side of the matter with 
no deaths reported. When a serious 
statistical examination is made of the 
dense fog that enveloped nearly the 
whole country for days in late Novem- 
ber, 1948, and of its consequences to 
health alone, one is left shaken. 


W. P.,.D. Logan, -s.p.;. ~weiting in 
The Lancet about this recent dense fog 
says that “The sharp rise in deaths 
registered during the week. of fog 
stands out clearly, 20 to 30 per cent. 
more deaths being recorded in that 
week than of the four previous weeks.” 
He goes on to say: “‘ As was expected, 
much of the increased mortality was 
due to respiratory infection. Registered 
deaths due to bronchitis and to pneu- 
monia more than doubled during the 
‘last week, deaths from most other 
causes being little if any higher than 
in the previous four weeks.”” And then 
comes this uncomfortable statement : 
“There was, however, some increase in 
deaths from myocardial degeneration 
and cancer.” I would advise my friends 
to study these statements under the 
heading of “Fog and Mortality” 
by the Assistant Medical Statistician, 
General Register Office, W.C.2 and to 
be found recorded in Smokeless Air 
No. 69, 1949. 


Surely I have strengthened my case 
against smoke now that I can prove 
its lethal powers. 


But a lot will have to be done in the 
way of educating the public to break 


down their indifference to the evil. 
Only recently I opened the Halifax 
Courier and Guardian of August 8th, and 
under the caption “ To-day’s picture,” 
found a view of Halifax taken from 
Godley Cutting which the paper de- 
scribes as. =the smoky panorama,” It 


describes the varied reactions of people 
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looking down on Halifax for the first 
time, how they “shuddered with 
horror at the scene unfolded before 
them.” ‘“ They forget,’ comments the 
paper-in extenuation, “that if there 
were no mills, no foundries, no gas and 
electricity works, they could not have 
the amenities and comforts they enjoy.” 
Here you have the equation; but to 
make bad worse an incident is described 
of how a visitor from a Scottish town 
comes to see Halifax from this point 
and exclaims “I wish I could take 
two-hundred of those mill chimneys 
to my home town.” And to round off 
the picture the Courier and Guardian 
concludes: “Dirty and smoky the 
outlook may be but the view certainly 
reflects something of the vitality of the 
people.” Yes! they survive. But the 
soot particles continue to enter the lung 
cells where they become permanently 
deposited. The air cells are eventually 
robbed of their elasticity and _ this 
continued abuse being cumulative can 
result in total incapacity or death, it is 
only a question of time and the vitality 
of the individual. 


In contrast to smoky Halifax my 
mind often dwells on Allentown, 
Pennsylvania, U.S.A. Here is a town 
of almost the same size, where civic 
ptide makes it a joy to walk its streets. 
The town rises steeply from the Lehigh 
Valley with the railway running through 
it and there is the usual gas works, 
which makes water-gas smokelessly and 
silk mills with gardens about them and 
flowers in window boxes—the elec- 
tricity comes 500 miles from Niagara. 
The wide streets rise sharply to a plateau 
and continue very straight giving long 
vistas. The buildings are constructed 
mostly of a native limestone with a 
mica schist inclusion which glitters in 
the sunshine. White paint adorns the 
woodwork which gives an air of 


lightness and gaiety to the surroundings 
and the only noticeable smoke apart 
from the railway is cigar smoke whose 
aroma gives a sense of holiday to the 
spirit. In the midst of the town and 
dominating it is the inevitable twenty- 
two storey building, a great tower 
gathering everything about it and 
often with its ornate head in the clouds. 
At its base eerie puffs of wind sweep 
you On Of Oppose your progress as 
only can be experienced around such 
giants. To add to this gaiety of scene, 
lamp standards carrying their graceful 
white globes have bowls of flowers 
about them in summer and evergreens 
in winter. I could not keep away from 
this town, it called me to it for twenty 
years and I enjoyed it at any time of 
day and night, winter and summer. 
To me it was the town of towns. 


What is the secret of this urban 
youthfulness? The major secret is 
the freedom from smoke. The town 
lies not many miles from Wilkes-Barre 
and Scranton, the heart of the anthracite 
coal regions, and what fires it uses are 
of smokeless anthracite. Furthermore, 
near its centre, a great white chimney 
with never a cloud of smoke above it, 
indicates the great central heating plant 
for the town. From its boilers, pipes 
radiate to all parts of this cheerful 
place, under the roads to houses and 
factories, and you ate only conscious 
of them by whisps of steam from a 
grate in the street where there may be 
an occasional leak. Oddly, one does 
not miss the open grate in the homes 
and there is always a sense of adequate 
warmth. The psychological effect of 
this clean town bathed in sunlight is so 
immense that your spirit reacts to it 
with unbounded optimism. If only 
such beauty of clean buildings and 
light to show them off could be brought 
to most of our industrial towns! In 
Leeds now in City Square the huge 
Queens Hotel has been scrubbed of its 
grime, but how it throws up the multi- 
begrimed buildings round the square. 
A year ago a large cinema in the square 
was likewise cleaned to a whiteness 
unthinkable, but even now it is turning 
grey and under eaves and cornices 
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long black finger-like streaks of soot 
are following their characteristic course. 
I have said nothing so far as to the 
financial extent of the ravages of soot 
because the monetary values are so 
changeable but in 1915 the measurabie 
damage done to Manchester and Salford 
by smoke amounted to £1,000,000 a 
year, entirely apart from the im- 
measurable damage to health. More 
recent estimates of damage would not 
probably be much different from this 
figure. Measurements of daylight in 


Manchester made overt a period of | 


eight years showed an average drop 
of 30 per cent. at the City centre below 
the light in the country-side seven 
miles away ; whilst in Glasgow the loss 
of light both in summer and winter 
reached almost 70 per cent. during 
1939-40. 


“Sunshine is an important bio- 
dynamic agent,” says Dr. J. E.-W. 
Wallin of the University of Pittsburg. 
He means that it makes us feel good. 
Smoke lessens the radiation from the 
sun, thus increases humidity, mists, 
fogs, and alters the electrical pressure 
about our bodies. Soot may be a 
carrier of obnoxious products of human 
fatigue, which, through it, contact 
eyes, nose, throat and lungs and reach 
the gastro-intestinal tracks which all 
combine to lower our potential reserves 
and produce eventually premature decay 
of our bodies. 


So far I have not distinguished 
between the different kinds of smoke. 
Some is mote pernicious than others. 
As a rule, domestic smoke has a greater 
adhesive power than factory smoke 
because of a greater tar content; the 
effect of domestic smoke is proportion- 
ately greater in winter, and it may be 
confidently stated that domestic smoke 
is more pernicious in its attack upon 
human and vegetable life. Thus the 


combined effect of the two kinds of — 


smoke in large centres of population is 
very disastrous. 


What about raiment? The family 
laundry bills are of course much larger 
in the big industrial towns. The com- 
plaint against smoke—trailway, factory, 
mill and house—is the same in all parts 


of the world. In Bethlehem, 2enn- 
sylvania, many a time have I heard the 
women complaining when the wind 
set from the south against the bath of 
smoke from its three railroads, the 
Bethlehem steel plant, and the Bethle- 
hem foundry. When the wind blew 
from the north the Irish and Hungarian 
women grumbled and cleaned, and 
when the wind was in the east the 
Pennsylvanian-Dutch women  com- 


plained in their strange tongue; but © 


it all amounted to the same thing, they 
didn’t like smoke. 


There are three big laundries in the 
town, two called steam and one electric, 


and all doing well. 


Chartered Accountants have worked 
out the difference of cost for us as 
between Harrogate and Manchester 
and tellus: “‘ Taking into account the 
36,742 families living in houses of 
eleven shillings a week and upwards at 
the same rate, the total cost of washing 
in excess of the Harrogate standard is 
£242,705.” Also, the extra cost of 
the Manchester wash in materials and 
fuel was sevenpence halfpenny per 
week for each household, or about an 
eighth of the cost of the National 
Health Service per person per annum. 
It is beyond the scope of this paper to 
consider how we can rid ourselves of 
this pestilence. Certainly something 
is being done, for the figures of the 
annual sootfall in many large industrial 
areas is less now than in 1890. It is 
definitely less in Leeds. 


One of our difficulties from the 
domestic angle is that we have inherited 
old-fashioned fireplaces. When I went 
to live in London the date on my 
kitchen range was 1851—as illustrated 
in Mrs. Beeton’s cookery book—and 
it is still in use along with thousands 
of others. Some friends of mine went 
to live in Westminster and furnished 
their house in period style. The 
existing grate was temoved and te- 
placed by a basket fire with hobs to be 
in keeping with the period and the 
general efficiency of the antique grate 
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was even lower than the one it replaced! 
Another friend who was proud of a grate 
with highly polished steel bars, admitted 
that he could get more heat into the 
room when burning semi-coke but the 
concentrated heat was eroding his 
steel bars. Of course, to my friends it 
was unthinkable to use either closed 
stoves, or gas or electricity. ‘There was 
central heating in one of the houses but 
only in the passages. 


A learned professor, whose writings 
on the smoke nuisance are still respec- 
ted, while fulminating against the evils 
of smoke would be having his dinner 
cooked on a wasteful bituminous coal 
range in his kitchen while he warmed 
his hands at a bituminous coal fire in 
his study and his house was wreathed 
in black smoke from his chimneys. 


And yet is it to be wondered at? 
Bituminous raw coal is really all we are 
offered readily for our fires and if we 
burn it in closed-in stoves with greater 
efficiency than in open grates we create 
vicious black smoke. Only by com- 
pletely abandoning raw bituminous coal 
for domestic use can we hope to 
mitigate the smoke nuisance and avoid 
the losses and waste by so doing. 


In conclusion I can find nothing more 
apt to say than quote the Rt. Hon. E. 
Shinwell, m.p., in the House of Com- 
mons, 16th March, 1945: “ For many 
years it has been my view and I even 
met with a certain amount of opposition 
among people in mining areas who are 
so accustomed to burning coal in its 
raw state, that if I had the power 
myself—I mean real power, the sort of 
dictatorial power one would like to 
assume on certain occasions in order to 
get something done—I would have 
prevented the burning of coal in its 
taw state in this country. Some people 
like it. I think it is an abomination, 
and, in the long run, from the stand- 
point of health and of fuel conservation, 
it would be one of the finest reforms in 
which this country has ever engaged if 
we could prevent the burning of coal 
in the raw state.” 


Discussion on Mr. Sinkinson’s Paper 


Alderman J. S. Tennant (Harro- 
gate), sessional Chairman, in intro- 
ducing Mr. Sinkinson, said that over a 
hundred years ago in a Health Act, 
smoke abatement was named, and again 
in Disraeli’s famous Public Health Act 
of 1875, but it seemed to have become 
a Cinderella. It was therefore their duty 
to show the great harm done by smoke 
and to continue to press for its reduction 
and ultimate abolition. | Domestic 
smoke was given as Public Enemy 
Now lim > They, had been > promised 
cheaper gas and electricity under 
nationalization, but the reverse was the 
case... Ele hoped some of the new 
appointments at high salaries would be 
teduced and economies effected, and 
that smokeless heating would be 
brought within the reach of all. 

A. C. Hazel (Coalite and Chemical 
Products Ltd.) said he thought that 
many prominent people at the Con- 
ference, when calling the open fire 
“ public enemy, No.1,” really meant 
that smoke was “ public enemy No. 1.” 

An open fire in which smokeless fuel 
was used might be justifiably regarded 
as “‘ public benefactor No. 1,” because 
of the beneficial effect a cheerful, ever- 
changing, ever-flickering glow had on 
the minds and bodies of all those who 
enjoyed its healthy warming rays. 

Mr. Hazel thought it desirable to 
make this point perfectly clear namely 
that the open fite, providing smokeless 
fuel was used, was of the greatest 
possible benefit to the nation, and 
should not be condemned out of hand, 
as indeed it had been at this Conference. 

He went on to emphasize, and to 
endorse the remarks made by others, 
about the advantages of the new 
domestic appliances now becoming 
available in greater quantities, but he 
also said that these appliances did not 
automatically burn coal smokelessly, 
though efforts were being made in that 
direction. 

There was only one way in which to 
eliminate smoke in the domestic sphere, 


and that was to make coal smokeless. 

Mr. Hazel said that the object of the 
Conference as far as the domestic 
market was concerned, was surely to 
abolish smoke emanating from existing 
domestic appliances, and he said that 
he thought one of the best answers he 
had seen to this question was contained 
in a paper by Sir Claude D. Gibb in the 
cutrent issue of Smokeless Air, copies 
of which were..on the Conference 
Bookstall. Sir Claude D. Gibb in this 
paper asked “What fuel is to be used 
in the millions of homes already 
existing and only possessing open coal 
fires?’ Sir Claude D=Gibb*sanswer; 
with which Mr. Hazel heartily agreed, 
was “ The answer is semi-coke (ob- 
viously that produced by low tempera- 
ture carbonization), which will light as 
readily as household coal and will burn 
with a smokeless fire radiating a greater 
proportion of heat.” 

Delwyn G. Davies (Water Engineer 
and Manager, Harrogate) considered 
the effect of atmospheric pollution on 
water supply a problem that was 
possibly not well known. Intense fogs, 
such as those which covered Britain in 
November, 1948, deposited their filth 
on service teservoirs and lay on the 
water as thick black scum. Although 
this atmospheric pollution carried with 
it only small proportions of phenols, 
the treaction with the sterilization 
processes of the water was so strong 
as to produce noxious tastes making 
the water completely unpalatable. As 
little as one part of phenols in 20,000 


‘million parts of water was sufficient to 
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cause this reaction with chlorine and 
ptoduce the unpleasant chlor-phenols. 
Such happened in Harrogate in No- 
vember, 1948, when the great smoke 
belt from the industrial cities of 
Yorkshire drifted to Harrogate. The 
sterilization method had to be altered 
and the reservoir was temporarily put 
out of action. In a similar manner, the 
atmospheric pollution from the in- 
dustrial cities was deposited on upland 


gathering areas and eventually the 
phenols were washed in by the rain to 
produce a similar but less marked 
reaction. If our cities were cleaner, 
then the efficiency of most water supply 
processes could be raised. An interest- 
ing case occurred in Manchester a few 
years ago when one of the very large 
service reservoirs turned bright red 
and unfit for human consumption. 
The seause. was said: to- be the .ac- 
cumulated deposition of sulphates from 
the atmosphere which produced sul- 
phate bacteria. It was difficult to 
assess accurately the potential increases 
in water demand due to atmospheric 
pollution but it was not unlikely that 
these extra needs required a. capital 
expenditure on waterworks as much as 


£200 millions. 


His Worship the Mayor of Bury 
(Alderman W. K. Heaton) said the 
Government should give more assist- 
ance and less “lip service” to local 
authorities in the fight to prevent 
smoke pollution. He stressed the 
equal need of dealing with both 
industrial and domestic smoke emission 
and commented upon the reluctance 
of the Ministry of Health to confirm 
the adoption of byelaws by local 
authorities for dealing with industrial 
smoke. Bury had applied to the 
Ministry on three occasions for per- 
mission to adopt such byelaws and on 
each occasion had been referred to the 
Ministry of Fuel and Power for con- 
sultation. Upon the last occasion the 
Ministry of Fuel and Power had agreed 
to support the Council in their applica- 
tion, but despite this recommendation 
the Ministry of Health had again 
deferred the granting of byelaws. It 
appeared there was an entire lack of 
co-operation between the two Minis- 
tries. Local Authorities instigating 
proceedings in respect of smoke emis- 
sions, under the Public Health Act, 
1936, had to satisfy the magistrates a 
nuisance was caused on each occasion, 
whereas an offence was committed 
whenever the byelaw was broken. 
Bury had been denied these powers, 
although the Ministry of Fuel and 


Power had said they should be granted. 
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Sydney N. Duguid (Member) said 
that the ultimate success of the smoke 
abatement movement depended largely 
upon the enthusiasm of its adherents. 
He hoped that every individual present 
would go back home and preach smoke 
abatement as a crusade. It was useless 
to expect vigorous action from the 
Ministries concerned until public 
opinion was so strong that it could 
not be resisted. 


Increased powets to deal with the 
nuisance wetfe, no doubt, desirable, but 
the powers already possessed were not 
being used to anything like the full 
extent and this was deplorable. If 
local authorities had not got “the 
whole armour of Saul” they had at 
least something much superior to the 
** Sling and stone of David” and they 
oughttoemploy the weapons theyalready 
possess to the full. It was not necessary 
to wait anything like 20 to 30 years 
for the elimination of industrial smoke 
if the existing powers wete exercised. 


The abolition of domestic smoke 
was a far mote difficult problem as it 
depended somewhat upon income. 
The ordinary householder could not 
afford to use electricity extensively for 
heating purposes and the fact that 
coke cost mote than coal militated 
against its use. Largé increases in 
supplies of coke and drastic reduction 
in the price of it, would put more life 
into the drive for smoke abatement in 


this field. 


Councillor C. A. Jaine (Stockport) 
said with what speed, and energy, and 
ingenuity, the smoke was abated from 
our merchantmen in the submarine 
crises during the war. He could not 
understand why, if this Government 
were serious in their endeavour to 
abate smoke, they did not pass legisla- 
tion to compel the fitting of this very 
useful invention on all Lancashire type 
boilers. He also observed that they 
were not making the public smoke 
conscious, and added that they must 
educate the public and point out to them 
the dangers to their health. If they 
could do that the Government would 
soon act. 


W. Beaumont (Chief Sanitary In- 
spector, Coventry) referred to the 
ravages of smoke in connection with 
the health of the nation, buildings and 
agriculture and he thought that the time 
was now approaching when serious 
consideration should be given to the 
question of making the scheme “ Prior 
Approval” of boiler installations obli- 
gatory. 

Unless this scheme was put into 
operation throughout the country there 
was lack of uniformity and whilst in 
one district the local authority might 
be energetic and smoke conscious, 
smoke nuisances might well be tolerated 
by the local authority of an adjoining 
district. 

Results of- the operation of the 
scheme in Coventry had been very 
encouraging and unless compulsory 
powers were in operation in all districts, 
whilst one was taking action to abate 
smoke nuisances from a_ particular 
source, it was possible that at the same 
time new sources of atmospheric 
pollution were being created. 

Dr. C. F. White (City of London) 
said that a previous speaker had 
seemed to suggest that there was lack 
of enthusiasm in regard to smoke 
abatement. He contended that there 
was no lack of enthusiasm amongst the 
delegates to this Conference, but he 
submitted that enthusiasm, untempered 
by knowledge and experience, might 
do morte harm than good, in the present 
difficult circumstances. In illustration 
he related a story of a pillion rider on a 
motor-cycle, who teversed all his 
clothing in order to keep out the cold 
wind. On a sharp corner he slipped 
off and died, not from the fall, but 
because over-enthusiastic helpers in- 
sisted on screwing his head round to 
what appeared to be its proper position ! 

F. J. Redstone (Chief Sanitary 
Inspector, Bristol) said that a great 
deal had been heard from various 
speakers about the enthusiasm needed 
to bring about a teal improvement 
in the condition of the atmosphere 
throughout the country. As Chairman 
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of the Society’s Publicity Committee, 
he felt it was necessary to point out 
that a great deal of enthusiasm already 
existed although this was not as general 
as it might be. Looking back just a 
few yeats one could remember Smoke 
Abatement Conferences attended by 


about 100 delegates but the fact that 


there were 450 delegates present at this 
Conference, proved that interest was 
increasing to a remarkable extent; it 
was a grand thing that this should be 
so. Unfortunately, however, 
financial resources of the Society were 
not keeping pace with the demand for 
action and in many ways activity was 
frustrated by lack of finance. Just 
imagine, said the speaker, the work the 
Society was expected to do on an 
income of £3,000 per year from the 
whole country. This amount was 
obviously ludicrous if they were to 
attain the objects desired. He called 
upon the Ministry of Health to assist 
the work of the Society by clearly 
indicating to every local authority, 
whether they have a clean atmosphere 
or not, that the work of the Society 
was of real value and should be sup- 
ported. It was essential that clean air 
advocates should never become peeved 
because improved methods and schemes 
ate not adopted quickly but rather to 
wotk away with unrelinquished en- 
thusiasm in an effort to convince every- 
one concerned that although there are 
many difficulties to be surmounted the 
results will be very worthwhile. 

Eric Sinkinson, replying to the dis- 
cussion, said that the evils of smoke 
would never be abated in Great 
Britain until raw bituminous coal was 
replaced as a fuel. 

Science, happily, was making rapid 
strides towards this end, by a wider 
distribution of gaseous fuels for heating 
appliances ; also, by a greater adoption 
of electric energy for motive power 
which was becoming a possibility ; and, 
not least, the increasing use of car- 
bonized coal at a reasonable price when 
compated with the price of raw coal 
would assist this end. 
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Resolutions 


The following Resolutions were adopted by the Conference during the course of its discussions : 


1. Approved Appliances in 2. Use of Smokeless Fuels in 


New Houses. 


THAT this Conference welcomes the 
action of the Minister of Health and 
the Secretary of State for Scotland in 
requiring Local Authorities to specify 
only the types of gtates or stoves inclu- 
ded in the list of approved appliances 
for installation in houses built under 
their housing schemes, and expresses 
the hope that they will extend this 
requirement to houses built under 
licence by private enterprise. 


Councillor A. Mead, C.C. (Kirkby- 
in-Ashfield) said that with the Chair- 
man’s permission he would like to call 
the attention of Conference to an 
anomaly, which in his opinion was of 
considerable importance to the Society. 

He stated that, as a member of an 
Urban District Council, his Authority 
was empowered to pay him subsistence 
and financial loss allowances for the 
purpose of attending this Annual 
Conference. But if he—or any of those 
present as representatives of a similar 
Authority—should be successful in 
being elected to the Executive Council 
of the Society, their Authorities could 
not reimburse to them the reasonable 
expenses incurred in attending the 
meetings of the Executive. 

But, providing they could answer in 
the affirmative the question “‘ Would the 
knowledge acquired by the attendance 
of an Officer at the meeting be of value 
to the Council in the discharge of their 
duties 2?” they could send one of their 
- Officers to a Conference and pay his 
expenses without any danger of having 
to cross swords with the District 
Auditor. 

He asked Conference not to think 
that he was unappreciative of the work 
done by Technical Officers in their 
efforts to abate smoke nuisances, but 
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New Houses. 


THAT this Conference learns with 
regret that in many instances bitum- 
inous coal is being burnt in grates 
suitable for smokeless fuel in houses 
on Local Authority Estates, which is 
in some cases exceptionally offensive 
from its being emitted at a low level 
from prefabricated bungalows, and 
asks all Local Authorities to encoutr- 
age the use of smokeless fuel in these 
erates. 


he was sure that elected members of 
local authorities could also make a 
valuable contribution to the efforts of 
the Society in achieving its main object. 
Particularly would this apply if the 
member happened to live in a district 
where the public suffered badly from 
smoke pollution. 

His own Council had asked the 
Minister of Health to approve payment 
of the expenses of one of their members 
in actending meetings of the Executive, 
but without success. They had also 
asked the Urban District Councils 
Association to take up the question 
with the Minister, but he understood 
that they were not likely to get much 
assistance from this source. He added 
that his Member of Parliament had 
offered to raise the matter in the 
House, but he himself thought that 
this was the place and the time where 
some united action should be taken to 
get the Minister to see that this was no 
personal or political question. Our 
request, he said, should be, and was, 
based solely on the interests of the 
health and happiness of the people who, 
by the nature of their employment—or 
the employment of those upon whom 
they depended—werte forced to live in 
an environment of which at least 50 per 
cent. of their fellow-citizens throughout 


the country had no conception. 

He asked the Chairman’s permission 
to move “ That this Annual Conference 
of the National Smoke Abatement 
Society considers that members of local 
authorities who, on nomination of their 
own Councils, are elecced to serve on 
the Executive Council of the Society, 
should be entitled to allowances under 


Part VI of the Local Government Act, 


1948, and that the Minister of Health 
be asked to extend the expression 
‘approved duty’ under Section 115 
of the Act, to include members of a 
body, to which that part of the Act 
applies, when attending meetings of the 
Executive Council of the National 
Smoke Abatement Society.” 


[It was ruled by the Chairman that as 
the resolution had not been submitted by 
the required date for the preliminary 
consideration of the Executive Council, 
it could not be moved. He asked the 
General Secretary to reply to Councillor 
Mead’s statement. 


Arnold Marsh (General Secretary) 
replying to Councillor Mead said that 
the Officers and - Executive ~Gouneil 


had given close consideration to the. 


question of the payment of the expenses 
of members of local authorities elected 
to the Executive Council. In addition 
to the case of Kirkby-in-Ashfield, 
referred to by Councillor Mead, exactly 
the same problem had arisen in respect 
of a representative elected from the 
South-West Division. 
cussions had been held with Ministry 
officials, who, though sympathetic, 
were bound’ to: refer tothe legal 
difficulties. The Society’s Chairman, 
as a practising Barrister-at-Law, had 
agreed to examine the legal position 
mote closely, but, as the Conference 
would appreciate, his illness had meant 
the deferment of this inquiry. Coun- 
cillor Mead could rest assured that the 
Society was most anxious to have on its 
Council members of the smaller local 
authorities that were subject to such 
restrictions, and would continue to 
seatch for a solution of the problem. 
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A Survey of Domestic Smoke 
Abatement 


by 


LORD SIMON OF WYTHENSHAWE 


T is an honour and a pleasure to be 
elected as President of the National 
Smoke Abatement Society in my 

seventieth year. I am to-day going to 
attempt to outline the history of smoke 
abatement over the last fifty years and 
hope you will forgive me if I begin by 
setting out my qualifications for this 
task. 

I began a business career in Man- 
* chester in 1901, living in the south of 
the city, and almost every winter’s day 
for a quarter of a century as I drove to 
my office I met the too familiar pall of 
smoke just about at the University. 

So the first society I ever joined was 
the well-known Manchester and Salford 
Sanitary Association under the chairman- 
ship of that great Manchester citizen, 
T. C. Horsfall; one of its chief 
_ activities was to work for the cleaning 
up of the atmosphere of Manchester. 
Later I took an active part in the 
Manchester Smoke Abatement League 
and then became secretary of a national 
Smoke Abatement League which had 
its headquarters in Manchester and was 
one of the predecessors of the present 
Society. For twelve years I was a 
member of the Manchester Public 
Health Committee which was fairly 


energetic in dealing with factory 
chimneys; some of the members 
insisted that it was possible to trace the 
boundary between Manchester and 
Salford by following the line of smoky 
chimneys, all of which were in Salford ! 

After World War I, I became Chair- 
man of a sub-committee of the Man- 
chester Public Health Committee known 
as the Atmospheric Pollution Board, 
which undertook what I believe to have 
been the first serious scientific investi- 
gation into the efficiency and the smoke- 
producing qualities of our old enemy— 
the open coal fire. It also undertook 
what I may perhaps call the classical 
investigation into the extra cost of the 
household wash in Manchester as 
compared with Harrogate, and provided 
evidence (verified by a firm of chartered 
accountants) that the extra cost, due 
to the smoke of the Manchester atmo- 
sphere, of this one item alone was no 
less than a quarter of a million pounds 
per annum. I should like to take this 
opportunity of paying a tribute to the 
work done in the smoke abatement 
field in those days by our old friend 
Mr. Will Melland, to whose initiative 
this particular inquiry was largely due. 

Next came the Committee on Smoke 


Abatement appointed by the Minister 
of Health under the chairmanship of 
Lord Newton. Its report in 1920 was 
the fitst official recognition of the 
impottance of domestic smoke. I was 
a member of that committee and at 
that time wrote my first book with the 
ambitious title ‘“‘’The Smokeless City.” 
Then for twenty years 1 ‘cave. up 
direct work on smoke abatement ; 
though I was closely concerned with 
housing, and took an active, but I am 
sorry to say, quite ineffective interest in 
trying to secure the installation of 
smokeless appliances in the new houses. 

In 1945 I became a member of the 
Egerton Committee on Heating and 
Ventilation appointed by the Depart- 
ment of Scientific and Industrial Re- 
search, and then Chairman of the 
Committee on Domestic Fuel Policy 
appointed by the Ministry of Fuel and 
Power. I apologize for these lengthy 
petsonal details ; the sole object is to 
show that I happen to have perhaps as 
long and wide experience of smoke 
abatement problems as anybody in the 
country. © 

Looking back over . the history of 
smoke abatement it divides itself 
naturally into three stages : 

Stage I goes back to the first protests 
against the smoke nuisance and ends 
with World War I. 

Stage II covers the inter-war period. 

Stage III begins ba the end of 
World War II. 


Stage I 


The early history of smoke abatement 
is marked by innumerable angry pro- 
tests against the smoke nuisance and a 
good deal of punitive legislation. The 
earliest such action of which I know 
was in 1307, when circuit justices in 
London were commissioned “to en- 
quire of all such who burn sea coal in 
the city, or parts adjoining, and to 
punish them for the first offence with 
great fines and ransomes, and, upon 
the second offence, to demolish their 
furnaces.” 

_ So far as we know this was quite 
ineffective and the same kind of thing 
went on equally ineffectively over the 
centuries. About the beginning of 


this century local authorities began to 
prosecute manufacturers for the emis- 
sion of black smoke. Where it was 
done on a systematic basis it had some 
substantial success. But it is roughly 
true to say that action was stil! confined 
to prosecution and that neither the 
Government nor local authorities had 
begun to use scientific methods and to 
study the problems of efficient and 
smokeless combustion. And it is un- 
doubtedly true that neither the Govern- 
ment nor local authorities had begun to 
give any attention to the domestic 
smoke problem. The oid-fashioned 
open coal grate and smoke-producing 


. kitchen range were still being generally 


introduced with no protest whatever. 


The effective smoke abatement move- 
ment, so far as domestic smoke is con- 
cetned, dates from about the end of 
World War I. It was only then that 
the importance of domestic smoke 
began to be realized and that research 
and development began to be under- 
taken in that field both by private 
enterprise and the Government. 


Stage II 


The story of factory smoke during 
Stage II is one which covers large 
extensions in the use of electricity ; the 
considerably increased use of gas; 
great improvements in the structure of 
boiler plants for efficiency and smoke- 
lessness ; and steadily increasing co- 
operation between local authorities and 
manufacturers in making combustion 
more smokeless by the training of 
stokers, and in other ways. This has 
been and is a continuing process ; great 
progress has been and is being made 
towards a really satisfactory state of 
affairs. The story of the domestic 
smoke problem is a very different and a 
much more difficult one and I propose, 
therefore, to confine my address today 
almost entirely to the domestic problem. 


The landmark in the first years of 
Stage II was, of course, the publication 
of the Newton Committee’s report in 
1920 ; the first public and authoritative 
report which pointed out the immense 
importance of the damage done «by 
domestic smoke. A good deal of new 


evidence was available to the Newton 
Committee mainly based on the scienti- 
fic work carried out in the years just 
before 1920. In particular, there had 
been many investigations into the 
damage done by smoke : the damage to 
the health and spirits and vitality of 
human beings through poisoning by 
acid and tar and through the cutting 
off of sunlight; the damage to trees 
and plants and crops; the damage to 
buildings. New evidence was also 
available as to the preponderating part 
played by domestic smoke in causing 
this damage. 

Reseatch into fuel efficiency and 
smoke emission had begun at the Fuel 
Reseatch Station; the gas industry 
. had developed’ efficient domestic 
appliances of different kinds; the 
electricity industry was beginning to 
follow suit. Other researches were 
going on; for instance, it was a 
startling innovation for the Manchester 
City Council to make an annual grant 
up to £500 to its Air Pollution Advisory 
Board for purposes of research. The 
work was catried out in the Man- 
chester College of Technology with 
the help of leading scientists from the 
University and was, I think, the first 
serious reseatch into the efficiency and 
smoke-producing qualities of the open 
coal fire. It is interesting that the work 
was under the direction of Dr. Sinnatt, 
who afterwards became the head of the 
Government Fuel Research Station. 

The Newton Committee first met in 
Match, 1920. So impressed was it with 
the urgency of using better methods of 
domestic heating in the large number 
of new working-class houses which it 
was hoped wete to be rapidly built that 
it actually produced an interim report 
in three months, pointing out that the 
open coal fire and the old-fashioned 
kitchen range were “ inefficient, waste- 
ful of fuel and labour, and productive 
of smoke.” Better appliances and 
methods were available though much 
research was still required. It recom- 
mended that : 

1. The Government should decline 
to sanction any housing schemes unless 
specific provision was made in the plans 
for the adoption of smokeless methods 


for supplying the required heat. 

2. The Government should en- 
courage the co-ordination and extension 
of research into domestic heating 
problems. 

The Committee was wise and right. 
It need not have been in such a hurry. 
Lord: Newton . wrote ain '1922: “ The 
very Ministry which was established to 
protect the health of the people has 
hitherto completely ignored the damage, 
wasteand discomfort caused by domestic 
smoke.” And twenty years later that 
same Ministry had still taken no action 
whatever under either of the recom- 
mendations of the Newton report. 

The main report, published a year 
later, repeats the same tecommenda- 
tions and ends with the words: ‘* The 
initiative rests, of course, with H.M. 
Government, and we trust that the 
necessary action, which has been long 
ovetdue, will be taken at the earliest 
possible moment.” 

The Newton report was an admirable 
document. It is a lamentable fact that 
so far as action by the Government was 
concerned it might just as well never 
have been written. 


Stage III 


The beginning of the third and final 
stage in the history of smoke abatement 
is marked by the creation of the Ministry 
of Fuel and Power in 1942. Owing to 
the grave shortage and high price of 
coal, more efficient consumption had 
become an. urgent national necessity 
and the Ministry from the beginning 
meant business. Over one-third of 
our coal is used in one form or another 
for domestic purposes, so the Minister 
in 1945 appointed a strong committee, 
of which I was Chairman, with the 
following: terms” of “reference; “Fo 
consider and advise on the use of fuels 
and the provision of heat services in 
domestic and similar premises, in the 
interests of the occupants and of the 
nation, with special regard to the 
efficient use of fuel resources and to the 
prevention of atmospheric pollution.” 

The report was published in 1946 
and this is how we summed up the 
position as regards domestic heating. 

“The four million houses built in the 


inter-wat petiod are probably larger 
than houses in other countries for the 
corresponding income groups, yet the 
area of the house properly warmed for 
comfort during the winter is probably 
smaller than in any other civilized 
COUNETY. ca 

“Our coal is used for domestic 
heating with a degree of inefficiency 
which is not, so far as we can ascertain, 
even approached in any other country 
in the world. ... 

* Over - 80. per “cent: of domestic 
heating is provided by burning bitu- 
minous coal mainly in open grates or 
in kitchen ranges. The open grate has 
always been the greatest sinner in smoke 
production... 

“To sum up, we ate using excessive 
quantities of coal; we are providing 
inadequate heating in our houses; we 
ate pouring out masses of soot and tar 
into the atmosphere... .” 

That is the Committee’s verdict on 
the four million houses built under the 
control of the Ministry of Health, after 
it had received the Newton report, and 
in spite of the continuing efforts of the 
National Smoke Abatement Society. 

Smoke abatement has always been the 
blind- spot of the Ministry of Health ; 
I am glad to say that at long last there 
are signs that this is beginning to clear. 

We found the position as regards 
reseatch and development much more 
encouraging than it was in the days of 
the Newton report. 

The most important developments 
had been in the gas and electricity 
industries ; both had developed satis- 
factory (and of course smokeless) 
cookers and had sold them on a large 
scale, and important advances had been 
made in various other domestic 
appliances using gas and electticitv. 
In 1938 15 per cent. of the heat used 
domestically was in the form of gas and 
electricity. The other 85 per cent. was 
burnt as solid fuel, and here progress 
had been painfully slow; the amount 
of reaseatch had been utterly inadequate. 

Turning to the post-war period we 
found that during the last two or three 
years there had been great progress, 
particularly on the part of private 


enterprise. There were some strong 
research organizations in existence 
among individual large firms in the 
gas and electricity industries, and a few 
were beginning to appear among manu- 
facturets of solid fuel appliances ; there 
wete also several organizations of 
erowing importance controlled by 
industries. What was perhaps even 
more encouraging, we found that at 
long last the Government was taking 
afi active interest .in “fesearch Nand 
development. During the war nothing ~ 
had been done except a slight extension 
of the facilities of the Fuel Research 
Station, which did useful work on a 
tiny scale. Now things were different. 
At the instigation of the Ministry of 
Works, the D.S.I.R. had appointed a 
Committee on Heating and Ventilation 
under the chairmanship of the dis- 
tinguished scientist Sir Alfred Egerton, 
whose report produced a mass of basic 
facts covering nearly all the scientific 
aspects of heating and _ ventilation. 
The Simon report may be regarded as 
an attempt to indicate how the data 
given in the Egerton report can best be 
applied in practice. 

The Ministry of Works had also 
appointed a Scientific Advisory Council 
which was already at work in many 
directions, including an ambitious plan 
for the building of a number of 
working-class houses for large-scale 
testing in practice of different systems 
of heating and ventilation. 


The Department of Scientific and 
Industrial Research was greatly expand- 
ing the Fuel Research Station, which 
had now become strong enough to 
give us invaluable help. . 

The Ministry of Fuel and Power had 
during the war developed a strong Fuel 
Efficiency Department, which helped 
us both on scientific and_ practical 
problems. And indeed the Ministry 
spared no pains to give us every 
possible facility and help. 


The Atmospheric Pollution Research 
Committee under the D.S.I.R., and with 
the co-operation of over 50 Local 
Authorities, had published annual re- 
ports giving useful facts as to the 
amount of atmospheric pollution. 


In short, we had advantages both as 
regards the scientific and _ technica] 
evidence available, and the active 
interest and support of Government 
departments, which marked a complete 
revolution as compared with the 
experience of the Newton Committee. 

The Committee concluded that there 
were three main lines of development 
for efficient, convenient, and smokeless 
domestic heating. The most important 
is to replace the bituminous coal used 
for domestic purposes by some smoke- 
less solid fuel—anthracite, or some form 
of coke or briquette, to be burnt with 
an efficiency of not less than 40 per cent. 
The second is to increase the use of gas 
and electricity from 15 per cent. to, say, 
30 per cent. of the total fuel consumed, 
in about twenty years. The third is to 
burn bituminous coal with increased 
efficiency and much less emission of 
smoke. These three developments 
depend on action by many different 
bodies in many different directions. 

Two specially urgent developments 
are a cheap and efficient system of 
central heating for small houses, and 
(most important of all) a stove to burn 
bituminous coal smokelessly, or nearly 
smokelessly. I venture to predict that 
both these will be on the market at 
reasonable prices within the next few 
years. 

District heating may prove to be an 
important line of advance, but there 
are serious difficulties. A dozen plants 
ate likely to he at work within the next 
year or two. 

Then the design of the house is most 
important ; there must be expansion of 
reseatch and development in many 
directions ; unbiased technical informa- 
tion must be made easily available for 
local authorities, builders, architects and 
householders. 

Our Committee made no less than 
41 separate recommendations, and con- 
cluded that if these recommendations 
wete reasonably followed it should be 
possible to secure that the 50 million 
tons of bituminous coal now burnt with 
a working efficiency of 20 per cent. 
should be replaced in 20 years by smoke- 
less solid fuel, or by bituminous coal 
burnt smokelessly, or by gas, or ‘by 
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electricity, with an average coal 
economy efficiency of not less than 
40 per cent. 

This would render possible the 


following results : 

The virtual abolition of domestic 
smoke. 

Less labour and dirt in the house. 

And either : 

(2) Doubling the useful heat in the 
smaller houses at little or no greater 
cost to the householder and no 
increase in the consumption of coal, 
or 
An increase of 50 per cent. in the 
useful heat in the smaller housés 
with a substantial reduction in cost 
to the householder and a saving to 
the nation of perhaps ten million 
tons of coal per annum. 

We pointed out that to achieve these 

results in twenty years meant an annual 

increase in the output of all kinds of 
smokeless solid fuels of one million 
tons. If the increase averages only 

650,000 tons, then thirty years will be 

needed. Much depends on the vigour 

of successive Governments and of the 

National Coal Board. But the en- 

couraging thing is that the Committee 

felt justified in suggesting that it should 
be possible to achieve these results in 
from twenty to thirty years. 


Conclusion 


That means that after thirty years 
there should be no more domestic 
smoke, and it is reasonable to assume 
that the rapid increase in the use of 
electricity for factories and the greatly 
improved combustion of the modern 
super power stations will mean the end 
of any serious emission of smoke from 
factories (though the problem of 
metallurgical furnaces may remain). So 
that we may look forward with reason- 
able confidence to the end of the smoke 
nuisance as a whole within thirty years. 

Why has progress been so slow, 
especially as regards domestic smoke ? 
And why are we justified in believing 
that it is likely in future to be so rapid ? 

There are four main reasons : 

1. This country is blessed with large 
reserves of bituminous coal. This is 
our most important natural resource ; it 


(2) 


is also the perfect smoke producer. Up 
to World War I coal supplies were 
ample and very cheap, after World War 
I supplies were still ample but expensive 
and people began to think seriously of 
economy. Now coal is much more 
expensive and we are not producing 
enough to meet all our needs. The 
country has been forced to think hard 
and to act. The Ministry of Fuel was 
created and.has been acting with great 
vigour, not primarily in order to abate 
the smoke but to promote economy 
and efficiency in the consumption of 
fuel, which by great good fortune comes 
to much the same thing. 


2. Both the main lines of reform: 
the conversion of bituminous coal into 
smokeless solid fuel and the burning of 
bituminous coal smokelessly for differ- 
ent domestic purposes, require much 
scientific and technical work. The 
amount of such work has been utterly 
inadequate in the past; it has greatly 
expanded in many directions during the 
last few years. There is every reason 
to hope that it will shortly be on a really 
adequate scale. 


3. Public Enemy No. 1 in the smoke 
abatement world has always been and is 
today the open coal fire. Lord Newton 
wrote in 1921: “‘ Hitherto all criticisms 
of our present system have been met 
by indignant expostulation that the open 
fire is one of the sources of England’s 
greatness and prosperity and that any 
attack on it is of the nature of high 
treason.”” Everybody hated smoke, 
everybody loved the open coal fire ; 
the open coal fire won hands down. 
The Simon report sums up: “‘ The open 
coal fire is sociable and pleasant ; but 
it involves dirt and drudgery for the 
housewife ;. it wastes millions of tons 
of coal each year; and it is the chief 
sinner in rendering our cities unfit for 
human habitation by its smoke.” 


Scientific and technical brains have 
for the last few years been tackling the 
problems of the open coal fire; effi- 
cient, and often attractive, alternatives to 
the old-fashioned grate are already on 
the market, and beginning to be in- 
stalled in large numbers. Progress has 
been slower than the Simon Committee 


hoped, but it is reasonable to say that 


-in the battle against the old-fashioned 


open coal fire burning bituminous coal 
victory is at last in sight. 


4. The fourth reason for confidence 
is that ‘at last the Goveraffient Gs 
concerning itself actively with fuel 
economy and smoke abatement. Of the 
41 recommendations of the Simon 
Committee, 27 were directly addressed 
to the Government: the Ministry of 
Fuel & Power, the Ministry of Works, 
the Ministry of Supply, the Ministry of 
Health. These Ministries have set up a 
Joint Standing Committee to follow up 
our fecommendations; and having 
regard to the shortages of supplies, and 
the difficulties of carrying out quickly 
a revolution in domestic heating they 
ate doing a good job. It is most 
encouraging to be able to record that 
the Ministry of Health in recent months 
has been fully co-operative. and that 
when, in 1948, the supply position 
justified it, the Minister immediately 
made it a firm condition of approval for 
all new housing projects that the main 
heating appliances should be selected 
from the list of appliances tested and 
approved by the Ministry of Fuel & 
Power. 


In particular, we owe our thanks to 
the Ministry of Fuel & Power and the 
Ministry of Works, who are showing an 
initiative and energy in this field which 
represents a complete revolution as 
compared with the past, and to the 
D.S.LR., which is rendering essential 
services on an increasing scale, mainly 
through the Fuel Research Station. 


Finally, the three great national fuel 
producing corporations (Coal, Gas, 
Electricity) are of basic importance. 
On them lies the responsibility for 
producing each year more gas, more 
electricity, and above all a steadily and 


rapidly increasing quantity of smokeless 
solid fuel. 


If my analysis is right, then it is clear 
what the main work that lies before 
the National Smoke Abatement Society 
in future will be: to endeavour to 
ensure that the Ministry of Fuel & 
Power and the Ministry of Works carry 
on their excellent work with their 


present zeal and efficiency; to bring 
constant pressure to bear on the National 
Coal Board to reach the target of an 
additional million tons of smokeless 
solid fuel each year; and to make 
every effort to ensure that the Ministry 
of Health maintains its recent active 
interest in smoke abatement. 

nnd, or course, a. creat, deal of 
educational work is needed with local 
authorities, architects, builders and 
others ; such work is likely to be more 
effective now than ever before because 
smoke abatement, without losing its 
idealism, has now become a practical 
proposition. Much important work lies 
before the National Smoke Abatement 
Society. We have now for the first time 
the necessary knowledge to solve the 
smoke problem, and the active good 
will of the Government. But there is 
still much ignorance and apathy, and 
success depends on a great deal of 
educational work. This can only be 
done by the National Smoke Abatement 
Society. Its progress in recent years has 
been gratifying, but I am sorry to say 
that its resources have not grown in 
proportion to the extension of its 
activities. I very much hope that the 
Society’s appeal for funds which is 
now being launched will meet with a 
generous response. 

What will it mean to our cities when 
we have finally abolished the smoke 
nuisance? May I again instance my 
own city of Manchester? This is my 
seventieth year as a citizen of Man- 
chester; I have never lived anywhere 
else nor have I ever wanted to. It isa 
fine place to live and work in. It has 
its faults; the worst ones ate due ‘to 
the appalling cloud of smoke which 
hangs continually over the city during 
the winter. 

Twenty-five years ago Lord Newton 
and I visited the Ruhr on behalf of the 


Smoke Abatement Committee and 
reported: “‘ The most superficial in- 
vestigation discloses an extraordinary 
contrast between such great industrial 
towns as Dusseldorf and Cologne, on 
the one hand, and any comparable 
British towns on the other. The former 
ate pleasant and agreeable places of 
residence, and the best proof of their 
amenity is that even the richest citizens 
continue to live within the city bound- 
aries, a practice which has long since 
been abandoned in British manufactur- 
ing towns.” 

This is, alas, true of Manchester. 
Indeed, it has long been true. So far 
back as 1850 the Stipendiary Magistrate 
said: “I do not live in Manchester 
now. Nobody does who can in anyway 
live out of it.” During the whole of 
my life the vast majority of those who 
could afford it and whose work allowed 
it have gone to the pleasant surrounding 
country ; most of them have ceased in 
effect to be citizens of Manchester or to 
take any interest in it except as a place 
to.work in and to get out of. Today 
Manchester has a magnificent plan of 
reconstruction. One specially import- 
ant part of the plan is the proposed 
cultural centre, including the University 
and the Hospital area and some of the 
main civic buildings: colleges, halls, 
theatres, and flats and houses in the near 
neighbourhood to house the professional 
class and the lovers of the higher things 
of life. When these buildings are 
erected, and many of them should be 
built in the next thirty years, only one 
thing more is necessary—clean air and 
sunshine. Then there will, I hope, be a 
reversal of the flight from the city, and 
the leading workers in Manchester 
will insist on living in their beautiful 
city and in enjoying the fully civilized 
life of society and cultural interests 
which only a great city can offer. 
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The 17th Annual Conference 


of the 


National Smoke Abatement Society 


Margate, 27th to 29th September, i950 


SUMMARY. OF (BVENAS 


Wednesday 


HE Annual General Meeting of the Society was held in the Winter Gardens, 
Margate, on Wednesday afternoon, September 27th, with the Chairman of the 
Executive Council, Mr. Charles Gandy, in the Chair. In opening the meeting the 
Chairman referred to the disaster, on the previous day, at the Cresswell Colliery, 
in Nottinghamshire, and moved that, as the Society was so closely concerned with 
coal and its uses, its sorrow for the victims of this tragic accident, and sympathy 
with those bereaved, should be expressed. The Conference thereupon stood in 
silence. 

The Presidential Address was then delivered by Dame Vera Laughton Mathews 
who read also the following telegram to the Conference from the Minister of Fuel 
and Power : 

“Very much regret my inability to attend your Annual Conference. May I 

wish you evety success, both during the conference and also in al] the valuable 

work which the Society is doing. —Psilip Noel-Baker.” 

A vote of thanks to the President for her Address was moved by the Chairman, 
and was catried with acclamation. The business meeting then followed. 

In the evening the members of the Conference were entertained by invitation 
of their Worships, the Mayor and Mayoress of Margate, at a Reception in the 
Winter Gardens. 


Thursday 


With the President in the Chair, His Worship the Mayor of Margate, Councillor 
C. B. Hosking, j.p., officially welcomed the Society to Margate and declared the 
Conference open. A vote of thanks to His Worship was moved by Mr. S. N. 
Duguid, Deputy Chairman of the Executive Council, and was carried with acclama- 
tion. 

Lhe President. thea called on-Dre.D. ae Ax Fownend, to, ptesent thecditst 
Des Voeux Memorial Lecture, “‘ Towards the Better Use of Coal.’ The thanks 
of the Conference to Dr. Townend were moyed by Mrs. H. A. Des Voeux, who 
said that no memorial to her late husband would have made him more proud 
than these Lectures inaugurated in his name. ‘The vote was seconded by Dr. R. 
Lessing, Chairman of the Technical Committee of the Society, who referred to his 
close association with Dr. Des Voeux and the Coal Smoke Abatement Society in 
the early years of the century. Dr. Townend responded. 

In the afternoon session. on -*/Smoke. and)’ Health “Alderman Dr. F. E. 
Tylecote, Emeritus Professor of Medicine, University of Manchester, presided. 
Papers wete presented by Dr. J. G. S. Burnett and Mr. R. E. Waller, and, at the 
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end of the discussion a vote of thanks to them and to the Chairman was proposed 
by Dr. W. R. Martine. 

During the evening a “Coming of Age” Birthday Party, to celebrate the 
Society’s 21st year, was held by invitation of the President and Executive Council 
at the St. George’s Hotel. Their Worships the Mayor and Mayoress of Margate 
attended, and during the course of the proceedings short speeches on the Society 
and its work were given by two twenty-one year old guests, Miss Coralie Dickerson 
of Margate, and Mr. F. H. Piggott of Acton. 


Friday 

Dr. Harold Hartley, Past President of the Institution of Gas Engineers, 
presided over the morning session on “‘ Smoke Prevention as Applied to New 
Housing.” Papers were presented by Mr. Cyril H. Walker, Mr. C. A~G. Vurner, 
Alderman G. H. Goulden, Alderman J. Robinson, and Mr. F. J. Redstone, and, at 
the conclusion of a full discussion a vote of thanks to the Chairman and the authors 
was carried. 

For the final session on “‘ Railway Smoke,” Sir Ernest Smith, Hon. Treasurer, 
was in the Chair. The papers by Mr. 'W..O. Skeat and Mr. M. G. Bennett were 
followed by a discussion, after which Mr. J. J. Matthews, Chairman of the Con- 
ference Committee, moved a vote of thanks to them and to the Chairman. He 
then moved a vote of thanks to all who had contributed to the success of the Con- 
ference, and mentioned especially the Mayor and Council of Margate for the 
excellent facilities that had been provided, including the use of the Winter Gardens, 
and their hospitality in arranging the Reception. Mr. Matthews referred also to 
the considerable help that had been most willingly given by Mr. J. D. Green, 
Manager of the Winter Gardens, and Mr. G. E. Johnson, Publicity Manager. He 
continued by referring to the arrangements that had been made for one of the 
British Railways Instructional Train units to be stationed at Margate during the 
period of the conferenee, and for the visits that had been made to it by patties of 
delegates, and included in his thanks the Society’s appreciation to British Railways, 
to Mr. Bennett, and to the Instructional Staff on the train, for what had been a 
most interesting and instructive feature of the conference. 

The vote of thanks was carried with applause and marked appreciation. 

Mr. Harry Priestley, Chief Sanitary Inspector, then conveyed to the Society, 
on behalf of the Mayor and Corporation of Blackpool, a cordial invitation to hold 
the 1951 conference in that town. 

The Chairman then declared closed the session and the conference. 


PRESIDENTIAL ADDRESS 


by Dame Vera Laughton Mathews, D.B.E. 


It is particularly enjoyable that my 
task of delivering this presidential 
address should coincide with the 21st 
birthday of the Society. Twenty one 
yeats is a big slice in a human life-time 
but in history it is a mere fraction of 
time. J am sure that if any of us were 
being examined in history and got 
within twenty years of the date, we 
should consider that we had done very 
creditably—except, of course, for 
William the Conqueror, 1066. 

When a young person comes of an 
age it means that they have reached 
maturity, that the worst of teething 
troubles and adolescence are over—the 
past is one of growth rather than of 
achievement and it is the future to 
which we look for the flowering of 
promise. 

With a Society it is different. Maturity 
is teached about the ripe age of five 
yeats, and at twenty-one a Society is 
not exactly hoary but it should have a 
fine record of achievement to its credit 
as well as a promising future. 

Soon there will be a Silver Jubilee to 
celebrate and I wish we could say that 
we do not want too many Jubilees after 
that, that the work the pioneers set out 
to do will have been accomplished. 
But I am afraid the full realization of 
their ideals is still a vision of the future 
and until that vision becomes a reality, 
so long will the National Smoke Abate- 
ment Society continue with the steady, 
determined and persistent work which 
has distinguished it in the past. 

As some people are born, so to speak, 
with a silver spoon in the mouth and 
have educational and other advantages 
to help them to a higher stage of 
development by the time they reach 
twenty-one years, so Societies vary with 
the influential and wealthy backing with 
which they start and which enables some 
to advance more swiftly. 


I think those who temember. the 


small beginnings of this Society, 
twenty-one yeats ago with a few 
devoted. enthusiasts who believed 


whole-heartedly in its aim, may well 
be proud of its record of work and of 
what has been already achieved. 

Most gteat reforms. have been 
brought about by a small group of 
people who. care tremendously about a 
cause and: who. are net deterred by 
Opposition or sneers. The cranks of 
one generation are the prophets of the 
next. 

It is not much more than a hundred 
years ago that we had in this country 
little children of tender years working 
in the mines, pulling trucks in the dark, 
and it took Lord Shaftesbury years, in 
the face of astonishing opposition, to 
get this evil abolished. 

The British Government is famed for 
never moving until it is forced to and it 
is generally the work of private citizens 
which does eventually produce action. 

A few people who really have the 
faith that can remove mountains, can 
accomplish more than an enormous 
mass of lukewarm and _halfhearted 
supporters. I will go further and say 
I believe opposition and oppression 
really help a cause—the best way of 
helping any fanatic is to make a martyr 
of him. To be taken no notice of ts 
the worst thing that can happen. As 
Plato said in B.C.400—“The uncritic- 
ized life is not worth living.” 

If you are certain that you are right, 
then criticism and opposition are to be 
welcomed. The people to beware of 
ate those who say they agree with you 
‘ein. principles? “If the ‘(Goyernment 
or any individual say they agree with 
you in principle, it assuredly means that 
they are going to do nothing whatso- 
ever to help you in practice. 

By a slight degree of mental arith- 


metic, you will realize that this Society 
was founded in 1929. Before that the 
Coal Smoke Abatement Society had 
been functioning in London since 1899, 
led=\.by,, Dr OH. Aw Des: Voeux-and 
Sit Lawrence Chubb, and it was largely 
owing to their efforts in the face of a 
good deal of obstruction and opposi- 
tion “that the Public: Health (Smoke 
Abatement) Act was passed in 1926. 
That Act gave promise of better control 
of smoke but the promise has not been 
fulfilled. Some of the provisions just 
have not worked. 


Then there was also in the North the 
Smoke Abatement League, formed in 
Sheffield in 1909 and revived a dozen 
years later in Manchester under the 
leadership of Lord Simon of Wythen- 
shawe, the last President of this Society, 
and Principal Graham of Manchester 
University. Later the lead was taken 
by Alderman Will Melland who died in 
May of this year, after a life spent in 
the public service, not the least worth- 
while of the causes to which he devoted 
his life being that of purifying the 
atmosphere, of which in a city like 
Manchester he well knew the need. 


There was also a Scottish Smoke 
Abatement League working from Glas- 
gow under Mr. W. Brownhill Smith, 
and these Societies were all merged in 
1929 to form one National Smoke 
Abatement Society and the great step 
was taken of appointing Mr. Arnold 
Marsh as ‘Secretary. Through fair 
weather and foul, he has remained in 
that post ever since and I think this is 
an apptopfiate moment to pay tribute 
to his devoted service. It is one thing 
to start out with enthusiasm and quite 
another to persist year after yeat with 
steady determination. As Sit Francis 
Drake wrote : “‘ In any great enterprise, 
it is not the beginning but the continu- 
ing until it be truly finished which 
yieldeth the glory.” 


I know what it is to start a big 
organization in one back room with no 
staff. I went through it myself in 1939, 
when the Admiralty decided to revive 
the W.R.N.S. without the slightest 
idea of the enormous organization it 
was going to develop into. 


That small keen Committee with 
Mr. Will Melland as Chairman and 
Hon. Treasurer, and Mr. Arnold Marsh 
as “Secretary, started in a small back 
room in Manchester without even a 
typist. (And I gather from Mr. Marsh 
that he is short of staff still!). But in 
spite of all difficulties they went ahead— 
Dr. Des Voeux became the first Presi- 
dent and Sir Lawrence Chubb Hon. 
Advisory Secretary, and the first annual 
conference was held at Buxton in 1929— 
a private affair held in a hotel. 

Some of the pioneers like Dr. Des 
Voeux and Alderman Melland are no 
longer with us but they have left a 
lasting memorial of good work behind 
—and life being what it is and death the 
fate of all, that is about as much as any 
human being can hope for. 

But although some of the original 
members have passed on the‘r way, it is 
gratifying that several of those who 
attended the inaugural conference in 
Buxton in 1929 are at this Conference. 
Mr. Gandy, our Chairman was there, 
and Sir Ernest Smith, the present Hon. 
Treasurer, and Lady Smith; also, Mr. 
and Mrs. Duguid and Alderman Perry 
of Smethwick. 

I am very glad that among the out- 
standing personalities of the early 
critical years there were a few women. 
Miss Marion Fitzgerald who is still 
closely associated with the Society was a 
Committee member and helped both 
by speaking and writing. Mrs. Jast 
was another and I understand that an 
address she gave was one of the most 
spirited that has been heard at our 
Conferences. 

In her speech she said : 

“< There .ate ‘cities abroad of size 
equal to any we know in which 
gardens and squares and gay 
flowering plants encourage beauty 
as the proper setting of industrial 
work—but we seem in England to 
regard the worker as specially 
subject to the curse of exile from 


“ We onte>—complacently.< and 
smugly hanged for petty thefts ; 
we still condemn to the tortures of 
Sisyphus thousands of women 
whose sole crime is the desire to 


have spotless homes in a region of 
defiling smoke.” 


How I wish there were more women 
members now who could talk about 
smoke and smoke prevention so vigor- 
ously and urgently. I do feel that we 
must do all we can to bring home to the 
women of this country the fact that this 
is a question which concerns them very 
closely. 


1 am not proposing in this short 
address to give a detailed history\of the 
Society, but I think I should mention 
the first local authority which officially 
invited the Society to hold its Annual 
Conference, when a civic welcome was 
given by the Lord Mayor. This was 
the city of Leicester in 1930, when the 
Society was one year old. It marked 
the beginning of a new epoch because 
until then apathy and even derision had 
met the efforts of Dr. Des Voeux and 
others to impress on local authorities 
that smoke prevention was their 
responsibility. 


As with many a struggling cause, 
when recognition of this kind was once 
established other authorities followed 
suit, and since that date one of the 
important cities of our country has 
eachix year. ‘been oficial: host) for, our 
annual Conference. 


One of the most marked ways in 
which the success of the Society’s work 
can be seen is that nearly 400 local 
authorities, including nearly all the 
larger and smokier towns and districts, 
ate subscribing members. However, 
this is not enough and we should like 
all local authorities to be sufficiently 
interested in smoke abatement to 
become members of the Society. 


Another important event which 
should be mentioned is the Exhibition 
which was held at the Science Museum, 
South Kensington, in 1936, and was 
opened by the Minister of Health, while 
a Conference held in conjunction was 
opened by the Secretary for Mines. The 
Exhibition greatly helped the Society 
and brought it to the notice of many 
scientific and technical organizations. 


One consequence of the increased 
publicity was the move of the head- 


quarters from Manchester to London 
and it is not the first progressive move- 
ment which has been born in Man- 
chester and has transferred to London 
when the movement has developed and 
is ready to expand on a national basis. 
hendon? atter all isthe heart’ of 2the 
country whence the great arteries can 
pump the message to all parts of the 
body-politic. 

One very valuable aspect of the 
Societys work lies in the quarterly 
journal Smokeless Air. 1 think every- 
one will agree with me that it is. a 
most excellent paper, well edited, well 
produced and full of interesting infor- 
mation—in fact, it is one of the 
Society’s most valuable assets. 


Advance in the Society’s work was 
well sustained until. the war clouds 
began to throw their pall of darkness 
over all progressive work. Then fol- 
lowed the six years of war—years 
during which one might say that the 
production of smoke in new and 
frightful ways was the chief objective. 
But there was one interesting develop- 
ment as a result of the war—it was 
found during the Battle of the Atlantic 
(that period which was perhaps the 
most critical and perilous of all the war) 
that the smoke from the merchant ships 
in convoy could be seen on the horizon 
by enemy submarines before ever the 
ships appeared. And this did lead to 
the ships being fitted with some smoke 
eliminating device. Not being a tech- 
mician 1” cannot “give you scientitic 
details but I know that something of 
the kind was actually done. 


It speaks well for the enthusiasm and 
determination of the members and staff 
that the Society through those years of 
waiting managed not only to keep its 
head above water but to take an active 
part in ministerial discussions on the 
post-war problems of reconstruction 
and planning and housing. 


The result of this steady, persistent 
work was evident after the war when, 
for instance, the numbers attending the 
annual conferences rose from the pre- 


war 100 or 150 to about 400. 


I think one of the main reasons for 
that growth has been the linking of 


the smoke abatement movement with 
the fuel efficiency drive. As a member 
of the Fuel Efficiency Committee of the 
Ministry of Fuel and Power, and as 
Chairman of the Domestic Goal Con- 
sumers’ Council, I know just how 
important the efficient use of fuel is. 

It was shocking enough in the days 
when the country was prosperous and 
coal was cheap and easy to come by, 
that 10 million tons a year should be 
wasted by just going into the air as 
smoke and soot and acid—shocking 
when one thinks how coal is obtained, 
of the gruelling toil involved in that 
labour underground, work that none 
of us would care to spend our lives 
doing. 

I have been down a coal mine so I 
know just a very littl about it. -1 
walked half a mile bent in half and 
banging my head at intervals on the 
steel girders and finally crawled on my 
hands and knees 100 yards over broken 
coal to reach the coal face where the 
men were working. 

Naturally, when it comes to strenuous 
exertion I am not comparing myself to 
those hardy men, but however tough 
they are, everyone will agree that it is 
a cruel and wicked thing to waste the 
results of such toil. 

If that were true a generation ago, 
how much more true it is today, when 
our very national existence, our export 
trade (which means food and_ other 
necessaries, of life) “depend. 16: a “very 
large degree on the efficient use of coal. 

Another subject which is very much 
in the fore-front today and will I believe, 
be even more essential in future years, 
is that of labour-saving in the home. 
It is not just that everyone more or less 
has to do their own chores in these days 
but that women are taking an ever 
increasing share in the public and 
cultural life. of the country—a change 
which, I am sure, no one here would 
dare deny to my face, is very much for 
the better. 

I know when one has some physical 
handicap—or pain—one gradually gets 
used to it and ‘accepts it and that is 
merciful. But it is rather sad the way 
people do accept a quite unnecessary 
burden uncomplainingly because they 


have never known anything better, or 
because they have borne it so long that 
they have forgotten that it is a burden. 
There is such a thing as divine dis- 
content. So many people ‘accept the 
dirt and unpleasantness of smoke just 
out of habit, never realizing that it is 
something that can be got rid of. 

In my position as Chairman of the 
Domestic Coal Consumers’ Council I 
have spoken at a number of conferences 
on the efficient use of coal in modern 
appliances. I shall never forget one 
conference—it was at Bristol—and the 
passionate outburst of a working 
woman in the audience during the open 
discussion. 

She. said; “I. am elad “lL came. here 
today. It wasn’t easy to get away but 
Tm glad I came. When I think of all 
the years of dirty back-breaking work 
I and countless other women have 
endured, it is good to know that better 
things are coming. I shall not live to 
benefit by them but our daughters will 
not have to put up with what we have 
had to.” 

I am out for anything which will help 
the women in the small homes who 
catry such a heavy burden, and it is 
good to know that the day will come 
when they can be relieved of the labour 
of open coal fires and old-fashioned 
coal ranges. 

One of the first causes of stimulating 
production of smokeless fuels and of 
modern solid fuel burning appliances 
was the open criticism of this Society 
of the old-fashioned coal fire and of the 
wasteful use of bituminous coal, and 
the demand fot more modern, smokeless 
heating “in the home. As~ may be 
imagined this led to lively opposition in 
some obvious quarters with the result 
of good propaganda for this Society and 
a great stimulation of research and 
development in the domestic heating 
situation. 

But how much still remains to be 
done. Of the two hundred million 
tons of coal mined in England every 
year nearly one quarter is still burned on 
open fires, in grates of the most anti- 
quated design, that have existed with- 
out improvement for 50 years or more. 
One has sympathy with the Lancashire 





woman who in response to a friend who 
was showing off with pride her Adam 
fireplace, said: “‘ Ey, lass, ’ve got one 
older than that. The original Adam 
designed mine.” 

Open —coal-dires. have become: the 
English tradition, though it was not 
always so. They came only because 
wood: had grown too. scarce and 
expensive, and at first, until they became 
a habit, were looked upon with distaste. 

One of the 17th Century chroniclers 
tells us that “‘ Within thirty years past 
the nice dames of London would not 
come into any houses or room where 
sea coals were burned, nor willingly 
eat of the meat that was either sod or 
roasted with the coal fire.” 

Nowadays, many “ nice dames ”’ and 
nice gentlemen too, are apt to speak 
as if they could not exist without an 
open fire: they must have something 
to poke; they must have something 
to look into ; the fire is the centre of the 
family circle and so on. It is even 
suggested that to do away with the 
open coal fire would strike a blow at 
British family life. Well, one does not 
see those roaring blazes in other coun- 
tries and I refuse to believe that this 
country has a monopoly of happy 
marriages. Really if the person in the 
armchair on the other side of the fire- 
place is not just what is wanted, the 
rosy fireglow is not going to make all 
that difference. 

In time there may be appliances that 
will burn coal without any smoke, but 
at present complete domestic smoke 
prevention is possible only in so far as 
we will, firmly and completely, deter- 
mine to use the smokeless alternatives. 

Firstly, there are the coals that are 
naturally smokeless, of which anthracite 
is the best and the best known. Between 
anthracite and the smoky bituminous 
coal there lies a range of hard inter- 
mediate coals, mostly from South 
Wales, that are either smokeless or 
neatly so. ‘These, like anthracite, are 
excellent for closed domestic appliances, 
but ate unfortunately dearer than 
ordinary coal and are likely to remain 
scarce because they constitute a popular 
and profitable export. The Simon 
Committee on “‘ Domestic Fuel Policy ” 


> 


ce 


urged the Government to “ take active 
steps to secure a very large development 
in the supply of anthracite and dry 
steam coal,” and I wish that this could 
be done—and not only for the sale of 
the <export market. At. the -present 
time a large proportion of anthracite 
goes to Canada and we cannot wish it 
otherwise as we get wheat in exchange. 

Then there ate the coals made smoke- 
less by carbonizing them at high tem- 
perature in gas works and coke ovens, 
or at lower temperatures in patented 
processes.- By these “means we ect 
coke and the semi-cokes such as Coalite 
and —-othérs. “All are- valuable — for 
domestic purposes, and although the 
quantity of the semi-cokes is relatively 
small, coke has this year been in good 
supply in most parts of the country and 
has been freed from all rationing 
restrictions. The semi-cokes will burn 
easily in any type of fire, stove of 
boiler, but for open fires coke itself 
generally needs one of the new grates 
designed to suit it, though it can be 
started with a gas poker. Some people 
still think of coke as coal with the 
‘““goodness”’ taken out as gas. But 
this of course is a fallacy. The volatile 
matter that makes the gas would other- 
wise make the smoke, and would so be 
wasted, while the carbon that is left as 
coke is the part of the coal that makes 
the fire hot and glowing. <A coal fire, 
im: fact, 16 m0t at its best until it has 
become a coke fire. 

The present output of the semi-cokes 
is already fully absorbed, and although 
the output may be extended later, most 
of the advances we can expect in the 
near future in the replacement of coal 
by solid smokeless fuel must depend on 
gas coke. 

The crux of the matter: is that coal 
should not be burnt domestically in its 
taw State. I wonder whether © the 
National Coal Board in their new price 
structure have considered the possibility 
of making bituminous coal supplied for 
domestic putposes mote expensive and 
making a corresponding reduction in 
the price of coal supplied to the carbon- 
izing industries to enable them to 
supply cheaper smokeless fuels. | 
hand this idea to the National Coal 


Board free of charge and I hope they 
will consider it. 

Some people ask why, with all the 
evil that does exist in the world, we 
ate anxious to give our time to this 
matter of smoke abatement—or as I 
should prefer to call it, smoke abolition. 
A friend said to me recently, “ There is 
no need for it now. We don’t get the 
fogs. that: we “usedto.”’, OF, course; 
foreigners do not think like that. They 
still picture England - as » eternally 
shrouded: in a pea “soupiog, 1. have 
just returned from France and there at 
Le Havre, almost within sight of the 
English coast they said to me, “‘ N’est ce 
pas qu’en Angleterre il y a toujours du 
brouillard 2” 

ft-s “true. that’ even sin- the sworst 
November, fogs are not now what they 
were but it is also true that 24 million 
tons of soot is projected into the atmos- 
phere every year and it is impossible 
that that should happen without its 
having a deleterious effect on the health 
ef the people. Eventen years ago, 
the death rate from lung diseases nearly 
doubled after a week of fog. Good 
health, particularly for the children of 
the nation, is I think one of the things 
really worth working for and it is one 
of the chief reasons why I am interested 
in smoke abatement. 

Some people talk of the romance of 
fog. It has even been seriously repre- 
sented to me that fog and mist are an 
inspiration to the artist and that the 
Art -of couritries: like; England - and 
Holland owe much to the misty climate. 
This has another and much more 
practical aspect which will be realized 
by all who consider the damage done 
to beautiful buildings and works of art 
by smoke.’ Think, for instance, ‘of the 
lovely old 18th century buildings in 
Bath, which are disfigured with smoke 
from Bristol 15 miles away. All over 
the country beautiful architecture is 
being ruined in this way and I think 
that smoke, far from being an en- 
couragement, is a menace to beauty. 

Of course, one of the main reasons for 
the decrease in fog is the enormous 
increase in recent years in the use of gas 
and electricity. Both are smokeless and 
both have labour saving qualities that 
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make them especially welcome in the 
home. In spite of problems of pro- 
duction, peak and seasonal loads and the 
economic aspect, I think we have not 
reached the limit in which gas and 
electricity, with the support of solid 
fuel. ean be ised: 

A newcomer is district heating, still 
in its experimental stages in this country, 
and which may possibly be an important 
method for new housing and mixed 
estates: > District heating “still “has: +0 
prove itself on the question of cost and 
there are other practical problems of 
economics to be solved. Mention 
must also be made of the recent experi- 
ments in warming the whole house from 
a single heat source ; here again expense 
is at present a serious problem, 

These and other developments show 
the modern trend that makes a break 
away from the traditions of the past 
towards greater comfort, cleanliness 
and labour saving. 

Although we know how we may 
attain complete domestic smokelessness, 
and although the Society’s own propos- 
als were so gratifyingly endorsed by 
the: Simon Committee, there are still 
many difficulties to overcome in having 
the policy implemented. 

Briefly, this policy must ‘be to ensure 
that all new houses are equipped with 
modern, approved appliances that can 
burn smokeless fuels. As> soon sas 
possible there should be a _ general 
replacement of obsolete grates and 
appliances by the new in existing 
houses—a big undertaking that is 
needed to save fuel as well as to reduce 
smoke. Full economic use of gas and 
electricity must be urged, and the newer 
schemes given'a fair triale At present 
there is not sufficient smokeless solid 
fuel for all our future needs, and we 
must support the Simon Committee 
recommendation that “the Govern- 
ment should encourage the largest 
practicable increase in the production 
of smokeless solid fuels suitable for 
domestic purposes.” 

Another recommendation of the 
Simon Committee urged that subsidies 
should be granted by the Government 
“to encoutage widespread and rapid 
action ”’ in the replacement of obsolete 


appliances. So far, only the City of 
Salford, in its plans for Smokeless Zones 
is proposing to subsidize such replace- 
ments. towards, which. the sur of 
£10,000 has been approved. 

The Society’s proposals for smokeless 
zones, initiated by our Chairman, Mr. 
Charles Gandy, “in 1935; are” making 
headway and already we have the first 
pioneer zones being actively planned, 
some of which will include dwelling 
houses. In such smokeless zones all 
‘smoke will be forbidden, and because 
they can start as quite small areas and 
expand if necessary quite slowly, it 
pecomes: fae “casier, financially: and 
administratively, to modernize fuel- 
burning equipment and arrange for the 
supply of smokeless fuels. Unlike 
any national enactment that could only 
be made effective at some distant date, 
smokeless zones can be begun here and 
now, because they can be concentrated, 
so to speak, on the areas that need 
smoke abatement most. Ultimately, 
of. course, we hope all -the «separate 
zones will grow and meet and merge 
until at last they cover the whole 
Kingdom. But that is looking very far 
ahead. 

If we look at our final, and still dis- 
tant, goal of a land completely free 
from smoke, we must ask ourselves 
whether we want to legislate against 
smoke from household chimneys as is 
already done in respect of non-domestic. 

To some people, who have not fully 
considered all that the community 
suffers from smoke, this may seem 
fataer drastic. “AS a matter: of “fact, 
it is no more drastic and indeed rather 
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gentler than what the Americans are 
doing—and their love of liberty is as 
great, and perhaps rather more vocal, 
than our own, There, im suchi cities 
as St. Louis and Pittsburgh the use of 
bituminous coal is permitted only for 
approved, mechanically-stoked appli- 
ances, and the fuel merchant, who has 
to be licensed, is not allowed to sell such 
high-volatile coal except to licensed 
users. All others, including house- 
holders, must use smokeless fuel as 
defined by volatile matter content. 
There, they have in effect made whole 
cities into smokeless zones at one step. 
Here, we ate proposing only to feel 
out way, in typically British fashion, in 
quite small areas; ready to profit by 
experience before deciding on the next 
steps. 


This is a wide subject and I have tried 
to deal with it largely from the domestic 
aspect, which I think is only fitting 
from a non-technical person speaking 
to an audience largely composed of 
experts. When it comes to talking of 
better heated and cleaner homes, I feel 
I am on safe ground. 


I have tried to show that this subject 
of smoke abatement is concerned with 
many of the most important aspects of 
life—with national economy, through 
fuel efficiency ; with labour saving in 
the home; with the health of the 
people and with the preservation of 
beauty in the form of historic buildings. 
I hope I have made you feel, as I do feel 
myself, that it is a movement with 
which anyone may be proud to be 
associated, 


The First Des Voeux Memorial Lecture 





TOWARDS..THE. BET TER USE 
Or LOR 


By D. T..A. Townend, D.Se., Ph.D, B.ReLC., Preqinsth: 


1. INTRODUCTION 


T is a great honour and privilege to 
] inaugurate this series of lectures, 

which has been established to 
perpetuate the memory of a _ dis- 
tinguished physician, Dr. Harold Des 
Voeux. He was one of the principal 
founders of the Smoke Abatement 
movement initiated 50 years ago, and 
became the first President sof your 
Society when it was formed in 1929 ; he 
remained in that office for 14 years and 
died in harness just seven years ago. 


On the hard journey of the first 30 
years of your movement, Des Voeux 
was, I understand, accompanied by 
another great pioneer, Lawrence Chubb. 
I have noted with interest that Chubb 
did great work for the commons and 
footpaths preservation, as well as for 
the national playing fields, movements. 
I think that these two names can very 
appropriately be joined with that of 
William Willett, the great pioneer of 
daylight saving ; for it seems there is 
much in common among the three men 
in the kind of service which they gave 
their fellow men so unsparingly. The 
recollection of their work gives a 
timely reminder that there are things 
worth striving for above and beyond 
those material objectives with which 
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we ate wont to become so preoccupied 
in these present times. 


The right to be remembered with 
honour is one which is due to all 
pioneers and prophets, but one which 
is not in fact always accorded to them, 
even posthumously. The decision of 
your Society in the year of its coming of 
age to establish these lectures in 
memory of your distinguished founder 
appears to me to have been an exceed- 
ingly happy one, and I am the more 
pleased, therefore, to have a part to 
play in this act of public remembrance. 


The lectures are intended to place 
the special subject of your Society in 
perspective against a background in 
which are found history, science, 
medicine, culture, the arts and social 
reform ; and I know that naturally on 
this occasion you will expect me to 
provide the particular background, 
science. I have also been asked to 
address you on the idea and the story 
of the better utilization of coal, illus- 
trating the steady evolution of new 
conceptions in relation to scientific 
endeavour; and perhaps illustrating 
these from '-the “work *of my. own 
organization, the British Coal Utiliza- 
tion Research Association, one among 
others now active in this sphere. 


_ oil-importing country. 


2. COAL AMONG FUELS 


The chief energy sources upon which 
we fely in this country at the present 
time ate coal and oil; coal provides 
neatly 92 per cent., imported oil about 
8 per cent., although the latter figure 
will no doubt rise over the next few 
years. “Ehe~ coal “equivalent Jot our 
limited developed water power is about 
0.5 per cent. The usage throughout 
the world is roughly : solid fuels 58 per 
cent, -s ligusd: fuels. 37% pet-cent.< “and 
water power 5 per cent. With such an 
ovetwhelming dependence upon coal, 
we obviously cannot escape the necess- 
ity for taking great interest in how we 
use it. 


We find rather a different position 
in the United States where solid fuel 
provides about 49 per cent., petroleum 
and natural gas together 46 per cent., 
and developed water power about 5 per 
cent. Although coal is still the largest 
single source of energy, the increase 
in the use of liquid fuels has been great ; 
thus, between 1918 and 1942: coal 
consumption remained fairly constant, 
but that of oil increased fourfold, and 
of natural gas sevenfold. As you see, 
the -economy of the United States 
during recent years has become very 
dependent upon mineral oil. But the 
consumption of mineral oil has now 
overtaken its production, and _ the 
United States. has, in fact, become an 
Moreover, its 
oil reserves are uncertain, and the view 
has been expressed that they may well 
have almost vanished within the next 
century and possibly earlier. Great 
energy has been devoted in the United 
States to study the development of oil, 
but now the emphasis is beginning to 
shift in the direction of coal, so that 
already, the scale on which research on 
coal is being conducted exceeds that in 
ouf Own country. 


The following summary given by J. 
G. Bennett in 1944 (First Arthur 
Reavell lecture to the Institution of 
Chemical Engineers) of the distribution 
of dynamic carbon (i.e. carbon in 
organic form) in the earth’s surface may 
here be usefully recalled. The figures 
relate to “‘ an approximate estimate of 


- the quantities within reach of man’s 
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exploring.” 


Coal (including 
lignite as coal) IZ 


Petroleum 0.07 
Timber 0.008 x 1012 
Foodstufts tons 
(1 year’s pro- 
duction) 0.00055 


More recent surveys suggest one half 
the figure given for coal and nearly 
twice. that for. petroleum, - but’ the 
striking preponderance of coal is not 
materially altered. 

We are conscious of the furious rate 
at which we, and the world in general, 
are at the moment consuming our 
natural fuel resources. It has been put 
vividly that in a year we consume as 
much coal as would bury the whole city 
of London to the height of its tallest 
commercial buildings and that the total 
we -have: consumed over. the past 
centuty would have covered the whole 
area of Britain to a depth of between 4 
and 5 inches. The question is often 
asked how long can this continue ; but 
the various surveys recently made are, 
in fact, fairly reassuring. Our own 
reserves are reckoned to be adequate for 
at least 200 years, assuming the rate of 
production to continue at roughly the 
present level. 

We have been- warned that the 
position in regard to some of our 
special .coals, for example, the best 
coking coals, is less satisfactory, but 
a zecent review» by Dr. J. Ge -King 
suggests that future supplies of the 
coals required by the Gas Industry are 
not likely to be in doubt for some time 
yet. Some reference is appropriate here 
to the remarkable progress made during 
the last few years with the coals of 
Lorraine. Before the recent war, coke 
ovens setving the steel industry in this 
area had found local coals mostly 
unsuitable, In 1938, over 90 percent. 
of the 24 million tons required annually 
were therefore imported. As a result 
of systematic studies begun during the 
wat, however, it has been found that 
overt 75 per cent. of these local coals are, 
in fact, quite suitable for coking 
putposes 7f suitably blended. ‘This illus- 


trates how profitable it is to face 
problems ; indeed, with more undetr- 
standing of coal and its varying proper- 
ties, we need have few fears of finding 
ways and means of using almost any 
type of coal for any ultimate purpose. 

What other natural sources of energy 
are likely to become important in 
relation to coal in the reasonably near 
future ? This has often been asked, and 
you ate probably familiar with the 
many suggestions which have been 
made as to the petentialities. of, for 
example, wind power, tidal power, the 
heat of the earth and of the sun, etc. 
One does not, I think, visualize any 
eatly significant developments in these 
directions,’ although thete= ate, or 
coutse, a number of successful examples. 
One of the latest which comes to mind 
is the work being carried out under the 
French Government for the utilization 
of the heat of the ocean off the West 
African coast. Atomic energy has 
also to be considered, but great prob- 
lems concerning its utilization still 
await solution. Sir John Cockcroft 
dealt with some of these in a paper to 
the World Power Conference, held in 
London: (last = July+ — ande-a useful 
appraisal of the present position was 
given to this same Conference by W. F. 
Davidson trom the WS:A.~ Hecsaid 
that although there are grounds for 
anticipating eventual solutions of the 
technical and engineering problems, 
they are proving much more difficult to 
find than was expected a few years ago. 
He went on to say that “there now 
seems to be little reason to expect that 
nuclear power plants can compete on a 
cost basis with power plants using coal, 
other fuel, or water power, for at least 
several decades.” 

Perhaps the most serious problem 
facing us is to maintain at the necessary 
leyel= the” rate’<of “winning “out “coal. 
During the century preceding 1913, we 
enjoyed a steady rise in output. In 
that year, it reached 290 million tons 
(or 7 tons per head of population), of 
which 87 million tons were available 
for export. Much has happened since 
then, and to-day production is at the 
level of slightly over 210 million tons 
(or 4 tons per head of population) ; 
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indeed, we are barely able to maintain) 
it; -atpetais level. Dr. Ase Parkershase 
recently stated that the coal equivalent 
of fuel consumption per head of popu-- 
lation in the U.S.A. has now téachedl 
the figure of 8 tons per annum. II 
cannot dwell here on this matter, but! 
it must be obvious that our basic: 
problem is manpower, and that pro-. 
gress in its solution is disappointingly, 
if not dangerously, slow. 


3. MEASURES TO REDUCE 
WASTE 


A remarkable paper was presented im 
1946 to the Institute of Fuel by Mr. 
Oliver Lyle, under the challenging title, 
“* Inefiiciency.”> The _ author: made a 
systematic analysis of the various modes 
of using coal throughout the country, 
and after examining the efficiency of 
each, he attempted an overall appraisal 
of the efficiency with which all coal is 
used ; his conclusion was that this was 
no greater than 15 per cent. Without 
considering deeply the premises or the 
processes which the author adopted. 
it must be agreed that he advanced 
damning evidence of the degree of 
present waste. The problem of waste 
is not new, but when it is analysed, the 
result becomes a little frightening, par- 
ticularly when it is remembered that 1 
per cent. gained in efficiency represents 
a saving of 3,000 men at the coal face. 

Much of our inefficiency is probably 
attributable to the extent to which past 
methods have tended to remain estab- 
lished, often through the high capital 
value of the plant involved; and this 
value has not been written off as it 
should have been. 

There are three approaches by which 
improvement in overall fuel consump- 
tion has been sought: first, by im- 
provements in practice and technology ; 
second, by improvement in the organi- 
zation of the fuel industries nationally ; 
and third, by encouragement of the 
wider and more rapid application of 
science and scientific methods to fuel 





problems. I will refer briefly to each 
of these. 
3. 1 Improvements in Practice and 


Technology 
For at least three decades there have 


been evident attempts in industry to 
improve fuel economy. Conditions 
during both World Wars encouraged 
fuel consciousness; this was a main 
reason for the formation of the D.S.LR. 
in 1917, and in 1942 it found expression 
in the formation of the Ministry of Fuel 
and Power: One .of thex early «steps 
taken by this Ministry was to form a 
fuel efficiency organization which at 
once set out to achieve the more obvious 
waysof raising thelevel of fuel economy. 
The need for attention to the obvious 
was well exemplified in certain observa- 
tions made by Sir Ernest Smith in the 
coutse of industrial pilgrimages during 
the late war, in company with Mr. J. S. 
Ronca, then of the Board of Trade. 
To quote Sir Ernest’s own words, he 
and his colleague satisfied themselves, 
and also the wsers that “savings in 
consumption of gas could be brought 
about, varying from 5 to 50 per cent., 
simply by applying common sense in 
the use of furnaces.””> The many other 
activities in which the fuel efficiency 
branch of the Ministry of Fuel and 
Power has engaged are well known ; 
for example, much has been achieved by 
the education of operating staffs and by 
advice leading to the more efficient 
utilization of coal for steam raising— 
and, as you will be well aware from the 
work carried out at the Fuel Research 
Station, eficient combustion means less 
smoke. Indeed, efficiency and smoke 
abatement go hand in hand. 

A serious technical problem arises 
from the almost bewildering variety 
of coals; and a major step in aiding 
the solution of this problem has 
recently been taken by the National 
Coal Board by introducing a simplified 
system of coal classification. All the 
coals produced are now described with 
a simple system of numbers which 
specify the important properties and 
allow:-an- estimate to. bé made. of 
suitability for particular applications, 
e.g. steam raising, gas making, coke 
manufacture, etc. 

We should, I think, also recall the 
progress brought about in technical 
education. No fewer than six univer- 
sities or university colleges have, in 
recent years, come to provide degree 
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or diploma courses in fuel technology ; 
indeed, at all levels of education there 
has been increased attention given to 
the subject. I should also refer to the 
formation of the Institute of Fuel in 
1927 ; this body has exercised a steadily 
increasing influence towards the raising 
of all technological standards in fuel 
practice. 

Some of the “ Dividends of Fuel 
Technology” related under this title 
by Mr. W. L. Boon in his Presidential 
Address to the Fuel Luncheon Club 
last year are worthy of quotation: the 
electricity generating industry in 1927 
consumed 2.43 lb. of coal for each 
kilowatt hour generated, in 1947 the 
figure was 1.51; the Gas Industry in 
1925 produced 13,600 cu. ft. gas per ton 
of coal carbonized ; in 1945 the figure 
was 14,600 cu. ft. ; the Steel Industry in 
1928 consumed 39 cwts. of fuel per ton 
of steel ingots and castings produced, 
and in 1948, 29 cwts.; other examples 
were given in respect of the Ship- 
building and Chemical Engineering 
Industries. 

3. 2 Organization of the Fuel 

Industries 

The second line of approach to better 
national fuel usage has been through 
action at ational. level. The first 
notable event was the formation of the 
Fuel Research Board in 1917; one of 
its first important steps was to initiate 
a complete survey of the nation’s coal 
resources. The second significant event 
was the formation of the Ministry of 
Fuel and Power, to which I have already 
referred. The third outstanding event 
has come within the last four or five 
years in the nationalization of the three 
great fuel industries, coal, gas and 
electricity. It is important to appreciate 
that before nationalization, these in- 
dustries included many units with high 
standards of technical efficiency but the 
opportunity for these standards to 
become general was not great. Organiza- 
tion of these industries on a national 
basis should enhance the prospect of 
lower technical standards being raised 
and of the whole of each industry 
becoming mote rapidly responsive to 
new technical and scientific advances. 
Indeed, under the Nationalization Acts 


each industry is directed to foster 
reseatch into the production and 
distribution of its own particular form 
of fuel, subject to co-ordination by the 
Minister. 


3. 3 Application of Scientific 
Methods 


The third line of approach 1s demon- 
strated by the development of industrial 
reseatch organizations which work in 
free and full co-operation with the 
government and nationalized research 
bodies concerned. Among the main 
activities of the Department of Scientific 
and Industrial Research, which embraces 
all branches of science and all industries, 
except medicine and agriculture, are 
two types of research organization : 
(a) Wholly controlled research estab- 
lishments; ere... Fhe. Fuel” Research 
Station, The National Physical Labora- 
tory, etc., whose work is undertaken 
on behalf of the community as a whole, 
and (b) research associations, financed 
by “the. industries. served, with- the 
Government making a _ contribution 
through the D.Si.R. © There are now 
three well-established Research Associa- 
tions, namely the British Coal Utiliza- 
tion Research Association (1938), the 
Gas Research Board (1939), and the 
Coke Research Association (1944). 
More recently, (1948), the Coal Tar 
Research Association has come into 
being: In- addition;\ there ares “the 
British Refractories Research Associa- 
tion and British Iron and Steel Research 
Association, the latter being deeply 
concerned with all sides of steel making, 
including fuel problems; and finally, 
there is the important Research Organi- 
zation. of the National Coal Board, 
now being rapidly developed, and 
catering for all problems concerned 
with the winning and preparation of 
coal. It would take too much cf your 
time to cover thoroughly the activities 
of all these and other bodies, and to 
outline their respective interests. It 
is sometimes suggested that there are 
too many units engaged in fuel research 
to ensure efficiency in the national 
effort : sometimes, in fact, that these 
units -overlap.-.L believe. firmly that 
this is not borne out in any way by the 


‘the whole of industry. 


facts; close and friendly mutual 
relations exist, and where there is over- 
lap, it is invariably on problems which 
are too important to be left exclusively 
to one team, large or small, or to one 
school of thought. 

The British Coal Utilization Research 
Association, with which I am the most 
closely associated, is in many ways 
unique among these associations. It 
seeks to serve no single well-defined 
industry, but indeed every industry 
using coal, in other words practically 
It is founded 
on a conjunction of interests: firstly, 
the coal producer, the National Coal 
Board ; secondly, the coal user, ranging 
from the British Electricity Authority 
down to ftelatively small industrial 
concerns ; thirdly, the appliance maker, 
which again ranges from the maker of 
the largest steam raising plant down to 
the simplest domestic fire grate ; and 
fourthly, the coal distributor. The 
Association’s membership includes all 
these elements in an autonomous 
association belonging in a very real 


‘sense to industry. . All the <different 
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interests have influence on the scope 
and direction of the programmes of 
wotk undertaken. 

It is strange though significant, that 
whereas in the decades just before and 
after. 1900 British industry tended to 
avoid science and rely upon practical 
engineering att, the need<for—the 
scientific approach to problems of 
industrial fuel usage is now more 
thoroughly appreciated. This is shown 
by the movements to which reference 
has been made. But the national effort 
in coal research as represented by the 
various agencies mentioned is still on a 
relatively modest scale. It was stated 
in the House of Commons recently, that 
the total annual expenditure amounted 
to roughly £1 million, or 14d. per ton 
of coal. Research in this country on 
oil amounts to at least £0.5 million per 
annum corresponding with more than 
7d. per ton, and coal research in France 
has been financed since October, 1948, 
by a levy of 12 fr. (3d.) per ton. 

When we remember other large-scale 
national expenditure, and having in 
mind that £1 million per annum is the 


approximate equivalent of the aggregate 
cost of one cigarette every four months 
per head of the adult population, this 
position, I think, calls for serious 
thought—particularly in view of the 
importance of coal research in all its 
_ aspects to our present national economy. 


ay 





end of the last century a<scheme had 
seen developed, which included most of 
the principals types: of coal irom peat 
to anthracite, and related them accord- 
ing to their chemical analysis and 
characteristics, roughly as shown in the 
following Table. 








Moisture Volatile Calorific 
Type of Fuel Carbon Hydrogen Oxygen Nitrogen as found Matter Value 
per cent. | per cent. per cent. ‘per cent. per cent. per cent. B.Th.U.[lb. 
Peat a son ... | 45—60 6.8—3.5 45—20 | 0.75—3.0 90—70 75—45 7,500—9,600 
Brown coals and lignites 60—75 5.5—4.5 35—17 | 0.75—2.1 50—30 60—45 12,000—13,000 
Bituminous coals 75—93 5.6—4.0 20—3.0 | 0.75—2.0 20—1.0 50—16 12,600-—16,000 
Anthracites 92—95 4.0—2.9 | 3.0—2.0 | 0.5—2.0 1.5—3.5 12—3.5 | 16,000—15,400 





























4. SCIENTIFIC STUDY OF COAL 


The. scientific» study~of-.coal— isa 
comparatively recent development. ‘It 
seems strange that this should be so in 
the light of the often-quoted and 
elegant comment of George Stephenson 
nearly a century ago that “the Lord 
Chancellor now sits on a bag of wool, 
but wool has long since ceased to be 
emblematical of the stable commodity 
of England. He ought to sit on a bag 
of coals.’ ‘The truth is, however, that 
both chemically and physically coal is a 
vety complex material; by comparison 
petroleum is composed of hydro- 
catbons, the chemical nature of which 
has always been well understood. Only 
some twenty years ago did we begin to 
understand the chemical nature of the 
cellulosic and lignitic components of the 
vegetable tissues from which coal was 
formed in geological times. Even 
to-day scientists are only just acquiring 
an understanding of synthetic fibres and 
plastics and, in turn, of their naturally 
formed counterparts. 


4. i The Approach of the Analyst 


The bituminous coals are those which 
hitherto have been most easily adapt- 
able to industrial uses. Great Britain, 
although possessing merely 2 per cent. 
of the world reserves of coal, fortunately 
has been richly endowed with bitu- 
minous coals and to a much less extent 
some anthracites ; but’ 7/0: per ceat- of 
the world’s reserves located widely in 
other countries consists of inferior. 
brown coals and lignites. 

My colleague, C. A. Seyler (now in 
his -80s and still active), writing im 
1900 on the ideas then current said 
“coal is: classified commercially in a 
number of ways, varying with local 
usage and founded either upon charac- 
teristic appearance—as in the case of 
“cannel, ~ anthracite or." splints on 
upon manner of burning and the nature 
of the coke——as inthe case of “free 
burning, ‘open burning,’ or ‘ non- 
eaking > - of upom the nature’ of the 
flame as ‘ smokeless,’ “ short ’ or ‘ long,’ 
etc, “All these“ terms are very vague 
and ill defined and their multiplicity 
confusing.” Attempts to form a satis- 
factory classification are still being 


pursued even «10-day. The purely 

The earliest studies of coal made use analytical approach has not led to any 
of analytical chemistry and they prob- complete understanding as to why 
ably began soon after Bunsen initiated certain coals differ so considerably 


his famous methods of chemical analysis 
in the middle of last century. The first 
attempts were directed to practical ends, 
namely, how to recognize coals and to 
atrange them in relation to one another. 
One may recall the efforts of Regnault, 
the French scientist, and later, those of 
Gruner, the-Prench engineer. By the 
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from others, in many cases the differ- 
ences in their chemical analyses being 
relatively small. 

Attempts to elucidate the structure of 
coal, have followed three principal 
directions. First, to approach coal as 
a chemical, the complexity of which 
might be revealed by the processes of 
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MOLECULE 








Fig. 2. Successive stages (a), (b) and (c) of the compaction of coal micelles 

—corresponding with increasing maturity—due to the influence of pressure 

and temperature in geological times. The size relation between the pores 
and a benzene molecule is indicated 
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chemical destruction or fractional solu- 
tion. One calls to mind here particu- 
larly the work of Wheeler and others on 
the extraction of coals with solvents, as 
well as that of other investigators who 
had hoped to find clues from the results 
of the thermal decomposition of coal 
during its carbonization ; but the latter 
approach has been disappointing. In- 
cidentally, mention should here be made 
of the. tesearches of Ti. Lz Riley using 
X-ray methods ; these have done much 
towards providing an insight into coal 
structure. Considerable information 
has been accumulated about the way in 
which oxygen, sulphur and nitrogen 
-occur in coal, but much of the experi- 
mental evidence is of a type which can 
be catalogued but not readily under- 
stood. ‘The basic carbon structure of 
the: molecule, for “example.is ‘still: a 
matter of controversy. 


4, 2 The Approach of the Geologist 


The second line of approach was that 
of the geologist and was initiated 
principally by Marie Stopes about 1919. 
She drew attention to the presence in 
coal seams of bands with remarkably 


difterine slustte ~and “hardness, “These 
—fock «types. \<she =named — vitrain, 
clarain, <durain and ‘fusain. Vitrain, 


glossy black, consists mainly of ulmin 
materials from cellular plant structures ; 
durain is dull and hard and is formed 
from mixed plant debris with some 
ulmins ; clarain is a bright coal con- 
stituent intermediate between vitrain 
and durain; fusain is opaque soft 
fibrous material similar to charcoal 
and probably the result of forest fires 
ot has suffered from spontaneous com- 
bustion at some time during its forma- 
tion: ~ The. bands. were=not, however, 
homogeneous, and in the 1930’s much 
discussion took place on the idea of 
~ macerals.” It was suggested” that 
just as in) the: tock,~sranite, there are 
sevetal constituent minerals, such as 
mica, felspaxs and, quartz, se. {athe 
rock, coal, there were several constituent 
“macerals, ° 

About that time Stach in Germany 
improved the technique of coal micro- 
scopy by resorting to the use of oil 
immersion lenses. He found that these 
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made visible on polished ccal surfaces 
greater detail than was obtainable by 
the use of etching or. thin sections: 
This observation came to the notice 
of Seyler and as the outcome of many 
yeats of study, he has reported the 
occurrence of nine different components 
each with its characteristic reflecting 
power to light; and he has been able 
to develop a technique for measuring 
the different proportions of these present 
in different samples of coal. The exact 
scientific interpretation of these obser- 
vations is not yet clear, but they have 
led to some remarkable conclusions on 
the processes of coal formation, and 
also of coal carbonization. 

It should be emphasized that while 
these petrological advances are of great 
practical importance in discriminating 
between coals, as yet they have thrown 
no direct light on the constitution of 
the coal substance. One broad con- 
clusion is that the principal component 
in bright coals, vitrinite, represents 
from the point of view of the chemist 
the most characteristic material, and 
has the greatest claim among all con- 
stituents tothe mame. “ pure: coax. 


4. 3 The Approach of the Physical 
Chemist 


The third approach has been that of 
the physical chemist, and was initiated 
by the late Dr. D. H. Bangham shortly 
after he joined the staff of B.C.U.R.A. 
in 1938. It had already been appre- 
ciated that certain features of the 
behaviour of coals, e.g., their inherent 
moisture content, suggested a colloidal 
structure, and that lumps actually con- 
sisted of an assembly of small particles, 
probably too small to be visible under 
the microscope, but which imparted to 
the lump a porous structure. Bangham 
introduced a number of methods which 
at that time were entirely new in their 
application to coal. These led to a 
considerably greater understanding of 
its internal structure and it has since 
been possible to develop a fairly clear 
picture of the colloidal structure, and 
to, express, this “in «a= detmite:s model; 
According to this, the younger coals 
can be approximately represented by an 
assembly of very small and nearly 
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spherical units packed closely together. 
Under the influence of pressure and 
temperature these units became more 
closely pressed together, their points 
of contact became flattened and the 
interstices reduced in size. The availa- 
bility of the internal surface to gas and 
liquid molecules becomes less as coals 
increase in maturity reaching a minimum 
value with the strongly caking coals. 
As the rank of the coal increases still 
further to the anthracites there is some 
opening up of the structure possibly 
due to the loss of peripheral layers from 
the colloidal units. 

From measurements made by Bang- 
ham’s methods, it seems likely that the 
internal surface area accessible to mole- 
cules of the common gases varies from 
20 to 200 sq. metres/grammes (from 
2 up to 20 acres/lb.) according to the 
rank of coal. Apart from the conse- 
quences of this vast internal surface 
in relation to the behaviour of coal 
with oxygen and other gases, it carries 
with it an important implication regard- 
ing its physical strength. If we imagine 
a cylinder of material of the same 
density as coal and ‘weighing about 
14 ozs., stretched until it had the same 
ratio of surface to volume as is found 
in a low-rank coal, we should need to 
stretch it all the 93 million miles to the 
sun. It would then be very thin and 
very weak ; and a single layer of water 
molecules on the sutface of such a 
filament would increase its diameter 
by 5 per cent. and would further weaken 
it: At Once it: 1s—seen-that<this. vast 
surface area in coal makes it very 
vulnerable to simple physical forces and 
also to chemical reagents, provided that 
they have unrestricted access to the 
surfaces. It is in this that hope lies of 
finding entirely new ways of studying 
and of treating coal, less violent and 
more controllable than, for example, 
thermal decomposition. Agents for this 
may be new solvents recently discovered 
within the. B.C.U RA; 

The accessible internal surface of coals 
varies considerably with the maturity 
or rank of a given sample. The manner 
of variation is shown in Figure 1; 
there is a pronounced minimum in the 
region of the strongly caking coals. 
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On the left-hand branch of the curve, 
the porous structure can be _ satis- 
factorily interpreted on a very simplified 
model (Figure 2) in which minute 
spherical units of structure termed 
““ micelles ”>—-which could have been 
formed while coal at an early stage 
of its formation was in solution in 
swamp watet—are moderately closely 
packed together in the free-burning 
coals; they were further compressed 
during the course of maturing to coking 
coals. At: “the -same—aime sas 7 such 
physical changes proceeded, chemical 
cross-linking of the basic chemical 
components also took place with 
elimination of simple compounds such 
as water and methane. 

We may now consider the relation- 
ship of these tiny micellar units to the 
still more minute molecules such. as 
occur in the cellulose and proteins from 
which coals must have been largely 
derived. The molecules of these sub- 
stances ate made-up from a> large 
number of small molecules and atoms 
chemically linked end-to-end to form 
a chain; Figure 3 shows how the 
molecule of cellulose is built up in this 
way, and Figure 4, how two units of this 
chain are arranged in three dimensions 
GXstbury 3) snideavour,: 79S 5 os 
1944). Chain molecules can form 
morte or less globular micelles in at 
least two distinct ways—by folding 
and clustering, as with proteins (for 
example albumen), or (if they possess 
water-attracting heads and water-repell- 
ing tails) by direct radial packing as 
has been found to occur in strong soap 
solutions ; Figure’ 5 illustrates~ these 
possibilities. The chemical cross-link- 
ing mentioned would prevent the sub- 
sequent disintegration of the micelles ; 
it is a moot point whether the chain 
structure persists in a coal after this 
type of ageing or whether the cross- 
links have become equally as important 
as the original chain molecules, leading 
to a large molecule (macromolecule) 
with a three-dimensional network of 


links. We are not in a position as yet 
to choose between these various 
alternatives. 


To sum up, we have eyidence for the 
existence of a physical unit of coal 
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Fig. 4. Three-dimensional arrangements of two units of the cellu- 
lose molecule. (W. T. Astbury, F.R.S.). Reprinted by permission 
from “‘ Endeavour,” 98 ; 3 (1944) 
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structure (the micelle), and miacro- 
molecules within the micelle; and 
there ws also “strong evidence. of ia 
macromolecular unit on a scale about 
1/10th of the micellar diameter. Finally 
there is the spacing between nearest 
neighbour atoms, which are on a still 
smaller scale. The structure of coal 
is. very”. disordered’ compared,” for 
example, with cellulose or proteins, 
and this makes it the more difficult to 
determine its precise character 1n com- 
parison with that shown for cellulose 
in Figure 3. Very approximately, the 
scale on which the units of structure 
mentioned occur may be illustrated as 
follows: taking a typical spacing 
between atomic centres as equivalent 
to one inch, the diameter of a macro- 
molecule. might -be “comparable -to 
a foot or more according to its shape, 
of a. micelle about 32yards,--and of <a 
grain of coal dust such as blows up in 
the wind about 5 miles. An ordinary 
lump such as we put.on the fire would 
on the same scale measure about 5,000 
miles across. If we consider the rela- 
tive weights of units the contrast is 
still more striking. Suppose we take 
the weight of a particle of size com- 
patable with the distance between 
atomic centres as equivalent to a small 
drop of water. The macromolecule 
would correspond to an egg-cupful, the 
micelle to a 10-gallon drum, the air- 
borne grain of dust to a large water 
reservoir and the lump of coal to the 
Pacific Ocean. ‘These examples illus- 
trate the point that the macromolecules 
and micelles are not so very different 
in size whereas dust particles are on a 
vastly greater scale. 


4. 4 Mineral Matter 


The mineral matter which raises so 
many problems in the use of coal is 
partly intrinsic and partly, extrinsic. 
The intrinsic material originated from 
the~ inorganic. salts «present im ithe 
structure of the parent vegetation, or 
absorbed by the plant, or washed down 
by rain. It is very thoroughly dis- 
persed in the coal substance and some 
of it at least is probably in chemical 
combination with the coal. Despite 
this thorough mixing it is very un- 
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equally distributed both in quantity 
and kind between the various petrolo- 
gical constituents of the coal to which 


I referred on page 19 even when these, | 


: 


of sedimentary’ | 


components are from the same seam 
or even the same lump of coal. The 
extrinsic™, matter is 
origin or from infiltration into the coal 
beds after they were laid down; and 
the total mineral content of coals 
depends largely on adventitious in- 
clusions. Extrinsic matter is the material 
that can be removed by coal cleaning. 
This process cannot reduce the content 
of intrinsic material which for British 
coals is usually not more than 5 per 
cent. and in some few cases is less 
than. | pet iceme? 


5. THE MECHANISM OF 
BURNING 


Having devoted some time to discuss- 
ing the porous character of coal, it 1s 
pertinent now to consider the impor- 
tance of this in the process of burning. 
The overall stages of combustion are 
complex, but I will deal briefly with 
the following three main factors: (a) 
oxidation of the solid, (6) generation 
therefrom of carbon monoxide and 
the completion of its combustion to 
catbon dioxide, and (¢) emission of 
volatile matter. 


5. 1 Oxidation of the Solid 


It will be clear that oxygen may 
react at the exposed geometrical surface 
of the pieces and also at their internal 
surfaces bounding minute inner pores. 
I have related how the total internal 
sutface is enormously the larger, and 
recent experiments have. disclosed how 
the internal surface is a determining 
factor in the rate at which fuels burn, 
or to ‘use, a technical term: in ther 
“reactivity.” lt is not suggested that 
internal surface is the only factor: 
for example, some of the mineral matter 
present in fuels accelerates the rate of 
reaction of the fuel not only during 
combustion but also during gasification 
in carbon dioxide and steam: indeed, 
you may temember that alkalis are 
sometimes used to “activate ’’ fuels in 
the generation of producet gas and 
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water gas. The fact that the internal 
sutface plays a real part in the oxidation 
process during burning may imply that 
the pore size in fuel pieces increases 
during the process. Measurement of 
the density of partially consumed pieces 
has shown this to be the case; ‘and 
under favourable circumstances, the 
external dimensions of a piece of fuel 
often temain practically unchanged 
until much of it is consumed. The 
extent of this phenomenon differs 
between fuel and fuel and has a deter- 
mining effect on the mechanical strength 
of the partially consumed material. 

The movement of oxygen into the 
interior of the fuel pieces as the latter 
ate burning has also been demon- 
strated in another very direct way: 
a positive pressure amounting to an 
inch (water gauge) can be observed 
at the interior of a burning piece of 
coke. ‘This pressure must result from 
the passage of oxygen from outside 
into the interior of the piece followed 
by release in the interior of the products 
of combustion. 

The most important feature of the 
chemistry of the oxidation of solid 
carbonaceous fuels, and only clearly 
established by very recent work within 
the B.C.U.R.A., is that carbon monoxide 
is the only primary product occurring 
at temperatures above incandescence. 
The formation of the ultimate product 
carbon doxide therefore occurs in two 
stages. (1): generating of CO at. the 
fuel surface, (ii) further reaction of 
CO with oxygen in the gas phase 
yielding --CO2. This is a. matter of 
great importance when it is realized 
that the heat liberated in stage (i) is 
only two-fifths of that liberated in 
stage (ii). The burning of solid fuels 
is therefore largely controlled by the 
rate of burning of carbon monoxide, 
the primary product. 


5. 2 The Combustion of Carbon 
Monoxide 


Most of us learned some elementary 
chemistry in our school days and if we 
were lucky and the class had been well 
behaved we were shown the daring 
experiment of exploding hydrogen with 
air in a strong lemonade bottle; we 


had to take particular note of the drops 
of water left behind and we wete 
taught that two molecules of hydrogen 
reacted with one molecule of oxygen 
to form two molecules of water (2H2+ 
O2——>2H20). We also learned that 
flame travelled through the explosive 
mixture because the heat liberated by 
the chemical reaction raised the unburnt 
gases to the ignition point. 

Our viewpoint has had to change 
vety much in the last 25 years ; for 
we now know that the meeting together 
of three molecules (tri-molecular colli- 
sions) at the same time is a very rare 
event compared with the meeting of 
two. How then do we get-over the 
difficulty ? Simply from the know- 


ledge that water is formed only as a 


final product after a succession of 
mostly bi-molecular collisions between 
atoms, e.g. O and H, and molecular 
fragments (radicals) e.g. OH. Some- 
times the process can be arrested or 
retarded by the presence of quite 
small amounts of a foreign substance ; 
and to explain all this the scientist has 
invoked the theory of chain reactions. 

A useful analogy is provided by con- 
sidering the spread of an epidemic 
disease. If, in a large population, there 
is but one infected person, and if we 
suppose that he in turn infects the person 
who is attending him in his illness and 
no one else, the disease can affect only 
one person at a time. It will die out 
altogether if, for example, the infected 
person is killed by a taxicab before 
passing on the infection. The result 
will be quite different, however, it 
each infected person imparts the disease 
to two or more others before he either 
recovers or departs this world. We 
have then the conditions for the spread- 
ing of an epidemic: the disease will 
spread at an - ever-incfeasine — speed 
until the decrease in the number of 
uninfected persons brings it to a halt. 
A like process occurs in the combustion 
of gases ~and™ “the = “carriers "= are 
designated active centres because, apart 
from the fact that they are highly 
reactive atoms or molecular fragments, 
we ate sometimes ignorant of their 
precise nature. If the reaction is such 
jiaat an active centre -converts the 
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reactant molecules into their end 
products and in so doing regenerates 
one new reaction centre,, the: chain is 
described as a single chain; if more 
than one active molecular fragment 


is— fecenerated- inthe: process, “the 
reaction is described as a branched 
chain one. Incidentally, the invention 


of the atomic bomb depended upon 
the discovery of a branching chain 

process in the field of nuclear physics. 
fe lhe ptogtess. ofa -chain reaction 
depends upon encounters between the 
molecules of the original reactants (e.g. 
those of carbon monoxide and oxygen) 
andthe hiohly~ energized “carrier” 
species, rather than upon the prevailing 
temperature. A catalyst or promoter 
is a material which favours the forma- 
tion of active centres and an inhibitor 
is one which puts them out of action 
by a process analogous to disinfection ; 
thus it becomes clear why promoters 
and inhibitors exert large effects even 
though present only in minute con- 
centration. 

Now let us turn again simply to the 
burning of hydrogen, a process of 
basic importance in the combustion of 
carbon monoxide and of all hydro- 
carbon fuels. The initiating step is the 
break up of a small number of hydrogen 
molecules into atoms by impact with 
other molecules travelling at high 
speed: H2 + M——> 2H + M. The 
hydrogen atoms then react with oxygen 
molecules giving the two active centres 


OH and O, thus: 


must be present to yield the hydrogen 
atoms or OH radicals (promoters) 
necessaty for the propagating process. 
I must not continue with this theme, but 
would merely point out one important 
result: we learn how the combustion 
of carbon monoxide may be delayed as 
a solid fuel burns out, for the hydrogen 
content of the solid then becomes 
less and less. 


5. 3 The Liberation of Volatile 
Matter 


Anyone who has sat in front of a 
coal fire is familiar with the fact that 
the volatile material from coal is te- 
leased at a much greater rate than the 
solid is burnt. These two stages— 
the release of the volatiles and the gasifi- 
cation of the solid residue—become 
distinctly separated in some combustion 
appliances, as for example, the travelling 
erate stoker. The stages are illustrated 
in Figure 6. If the rate of air supply 
under the bed is moderate, then an 
“ignition zone ” travels downwards to 
the foot of «he bed (stage 41) :~ this 
process is accompanied by the liberation 
of volatiles, the temperature in the 
zone being merely some 1,000° C. Once 
the zone has completed its travel, then 
the combustion of incandescent carbon 
takes place at the base of the bed 
(stage 2) and the temperature now 
approaches 1,500°C. (The only source of 
hydrogen during this second stage 1s 
from the moistute present in the 
combustion air, all volatile material 
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The stages in the burning of carbon 
monoxide are similar; for as is well 
known, the dry gas cannot burn, the 
reason being that some other agency 
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containing hydrogen having been pre- 
viously devolatized. It is possible, 
therefore, that the partition of the 
oxygen between the C -——> CO and 
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the CO ——> CO>z reactions depends 
critically on whether there are sufficient 
of the hydrogen containing chain 
cattiers to propagate the CO-——> 
CO> reaction ; and in view of the fact 
to which I have already referred that 
the heat release in the CO——> CO, 
reaction is about 24 times as great in 
the C ——>» CO reaction, the exact 
pattition of the oxygen is of major 
importance.) By suitably increasing the 
rate of air supply both stages can be 
made to occur simultaneously at the top 
of the bed (stage 3); this is known as 
equilibrium burning and its attainment 
is of importance both in relation to the 
liberation of volatiles and also volatile 
mineral constituents. 

The idea that elementary atoms and 
molecular fragments, such as those 
already given in relation to the com- 
bustion of hydrogen and oxygen, play 
an important part in flame reactions 
generally is now widely accepted. For 
example, the green tinge in flames is 
due to an emission of light from Co 
molecules, and the violet colour is due 
to’ CH’ molecules. It had: been sug= 
_ gested that soot in flames is attributable 
to large carbon aggregates formed from 
C2 units; but light has recently been 
thrown on the problem within the 
b.C:U R.A. by observing the. efect of 
the presence of inert gases, e.g. carbon 
dioxide and nitrogen in the combustion 
gases overt burning beds of coal. These 
gases ate components of flue gas and 
iithe latter ibe -recttceulated-with the 
ait supply to the fuel bed, a reduction 
in smoke formation is observable. 
Further, it has been shown that these 
gases probably exert their influence by 
inducing the recombination of hydrogen 
atoms in the flame ; and it seems likely, 
therefore, that hydrogen atoms also play 
an important part in smoke formation. 
eBrtetly;-a hydrogen~ atom ~can~ strip 
another such atom from a hydrocarbon 
‘molecule, leaving a reactive residue 
which reacts further with other hydro- 
catbon molecules forming a larger 
compesite structure. This material is 
then attacked by another hydrogen 
Atom. > “these. processes, know. as 
dehydrogenation and polymerization, 
repeat themselves until the whole of 
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the hydrogen is removed and solid 
carbon is formed. 

Time does not permit me to extend 
this discussion into such fields as the 
parts played by volatiles in the forma- 
tion of coke ;- ity will be apparent, 
however, that this subject is closely 
linked with our growing knowledge 
of the nature of volatile material in 
relation to pore structure and the part 
played by rate of heating, etc. 


6. SCIENTIFIC STUDY OF 
SMOKE AND FOG 


6. 1 Airborne Refuse 


All fuel contains inert material and 
to whatever purpose our coal supplies 
are put, their use entails the disposal 
of some 20 x 10° tons of ash per annum. 
I will confine discussion of the problem 
to the waste products of direct interest 
to your Society, referring later to the 
role of sulphur. The following air- 
borne materials call for consideration : 
(2) grit, or those small particles of ash 
catried from the appliance by flue gases 
(chiefly greater than about 10% cm. in 
diameter) ; (4) fume, by which I mean 
minute particles resulting from the con- 
densation of those materials (alkali 
metals, -ete.) ~ volatilized during: the 
burning of the fuel. (chiefly: of the 
otder of 10°° cm. in diameter); and 
(c) unburnt particles, arising particu- 
larly from incomplete combustion of 
volatiles. 


6. 2. Grit 


The appearance under the microscope 
of typical grits is shown in Figure 7 ; 
the finest particles referred to under (J) 
as fume ate not visible, indeed, they 
ate -beyena the tange “ot! thes light 
microscope. If present in the material 
illustrated, they are adhering to larger 
particles. 

The behaviour of grit particles in 
the air is largely a function of their 
sizes; they ate-all- liable: 10° remain 
airbotne for a considerable time. A 
small grit particle discharged from a 
chimney 300 ft. high may travel a mile 
before teaching the ground. Much 
depends on atmospheric conditions and 
the lift of the hot gases from the stack 
will®-ténds<t6>.ifierease: “the «range ; 








Pulverised fuel grits passing 200 mesh — Pulverised fuel grits retained on 200 mesh 
screen (less than 76j1). Magnification x screen (greater than Tou). Magnification 
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Lypical pulverised fuel grits with high 
carbon content, All particles greater 
than 53. Magnification x 79. 
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Fig. 7. Typical grits with high carbon content. (J. H. Hellyer 
and J. C. Cleaves). Society of Chemical Industry Conference on 
“ Dust in Industry,” Leeds University, September, 1948 
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generally, however, greater weight of 
the grit is deposited near the point of 
origin, and it may form a carpet 
sufficient adversely to affect agriculture. 

The removal of most of the grit does 
not present an insuperable difficulty in 
large plant. Ameliorative action starts 
in the combustion chamber by suitable 
control of the aerodynamics ; thus in 
certain pulverized fuel furnaces the 
combustion gases are directed against 
slag pits on the surface of which ash 
particles scoliect, and= in’ a. cyclone 
Parnace. to which 1 shall refer later; a 
rotary motion applied to the gases 
tends to throw the particles to the 
furnace wall. After leaving the furnace, 
the gases may be cleaned by passing 


through cyclones, and greater cleaning 


still can be produced by electrostatic 
precipitation, but the cost is high. 
Much remains to be done before 100 
per cent. cleaning of the gases can be 
envisaged. The B.C.U.R.A. is at present 
engaged in providing a reliable yard- 
stick for estimating the efficiency of 
plant; indeed, a small portable test 


instrument has been produced which. 


can completely extract the dust from a 
gas sample. It is also engaged in in- 
vestigating an entitely novel method of 
gas cleaning, but ultimate success of 
this will depend upon intense scientific 
effort. 


6. 3 Fume 


Minute particles of fume remain ait- 
borne very much longer than grit. 
With a diameter of the order of 10-6 
cm. they bear the relation to grit in 
size of a pinhead to an office desk (or 
of two men to the entire population 
o£ the world).— Ther total weight: 4s 
merely a small but unknown fraction 
of that of the grit; the number of 
individual particles, however, is very 
large and if they comprised only one- 
millionth part of the whole material, 
they would compose 1,000 times as 
many particles as those of the grit. It 
is also known from .the work. of 
Whytlaw-Gray that when particles of 
fume collide they invariably adhere, 
but when the so-called aerosols then 
formed are sufficiently dilute, they 
persist for a considerable time and may 


Ot. = fume”’ 
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travel hundreds of miles before being 
deposited. 


It cis just these:_particles: which are 
responsible for fog formation. The 
mere cooling of air below its saturation 
temperature will not result in ‘the 
deposition of water droplets providing 
the: air is fest “carefully cleaned ; if 
hygroscopic particles are introduced 
into supersaturated air, however, mois- 
ture will immediately condense on them 
and the resultant drops grow rapidly. 
One of two things may happen: if 
there are few particles, the drops will 
erow to large size and fall out of the 
gas as rain; if there ave many particles, 
the amount of water available may be 
too little for the drops to grow to an 
appreciable size, and they will remain 
in suspension as fog. 


Hygroscopic particles in the atmo- 
sphere are provided by salt resulting 
from either the evaporation of sea 
spray, ot by its discharge from boiler 
flues. When atmospheric conditions 
are such that the discharge from boiler 
stacks is allowed to concentrate instead 
of being scattered by the wind, and if 
the air is suitably moist, then fog is 
likely to occur in industrial areas. 


The difficulty in dealing with the 
problem is obvious ; after all, a single 
fine grit particle weighing perhaps 
5 x 10° of a gram falling on the washing 
is not going to cause much damage, but 
the same weight of material in the form 
particles could, under 
suitable atmospheric conditions, result 
in the deposition of 1,000 million drops 
of dilute sulphuric acid, each as large 
as aor particle. > So “we See that’ it 
is the finest particles and those which 
ate most difficult to prevent or even 
detect, which cause most damage. 


6. 4 Smoke 


The problems I have just discussed 
are primarily connected with large scale 
plant. There remains the problem of 
smoke, which is, or should be, chiefly 
concerned ~-“with —siiall domestic 
appliances. Smoke is the enemy of 
efficiency as well as of the clear atmo- 
sphere, and large well-equipped plant 
should not produce it. Onthe domestic 


hearth, where coals ate burned, the 
problem is more difficult. 


Studies of the chemical composition 
of fuel smokes has shown the presence 
of carbon, hydrogen, tar and mineral 
matter : domestic smokes tend to con- 
tain more tar and less carbcn, while 
those from industrial appliances contain 
rather mote carbon, a certain quantity 
of ash particles and rather less tar. 
Recent <studies: Of the. BC URNA: 
have shown that even in the combustion 
of tar alone, it is possible to produce 
quite a variety of different types of 
smoke which vary in the proportions 
of tar and carbon they contain. The 
suspended material ranges from simple 
liquid droplets, to highly complex 
chain-like solid agglomerates and rela- 
tively tar-free carbon particles. Carbon 
blacks or “‘soots”’ form through the 
process of coagulation, studied by 
Whytlaw-Gray ; and where ash con- 
stituents ate present the smoke may be 
in the form of irregular shaped particles 
or as: ~.cenospheres,’? > theredss prob- 
ably similarity between the way in 
which both smoke and fog form. 


The prevention of smoke is receiving 
urgent attention in several places, in- 
cluding our own laboratories. There is 
no doubt that the intimate mixing of 
air with the combustible volatile matter 
in correct proportion and the main- 
tenance of sufficiently high temperature 
reduces smoke considerably; these 
matters are receiving quantitative treat- 
ment. 


One of the major difficulties is that 
of measurement. The methods which 
have been used hitherto are based on 
optical or gravimetric measutement of 
a combination of the two. — Optical 
methods have involved visual estimates 
or preferably photoelectric cell measute- 
ments of the opacity of smoke. Gravi- 
metric methods involve assessing the 
weight of the dispersed phase per unit 
volume of flue gas. Effort within the 
13.C,W RA. has been. iditected 10 4(a) 
developing an optical instrument which 
automatically records the optical density 
of smoke, and () adapting the principle 
of thermal precipitation. 
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7. THE PROBLEM OF SULPHUR . 


Sulphur and fire have been associated 
since eatliest times; indeed, for long, 
sulphur was regarded as the principle 
of fire. Nature, by arranging this 
close association between sulphur and 
all mineral fuels has presented mankind 
with some of his biggest technical 
problems. One problem, pollution of 
the atmosphere by sulphur dioxide and 
of mists and rain by sulphuric acid, is 
only too familiar to members of your 
Society. But other problems, com- 
prising the effects of sulphur compounds 
upon materials undergoing various 
forms of heat treatment, are of equal 
concern to a great many branches of 
industry, and intensive scientific effort 
is being devoted to them. 


Tt. should not be thought that sulphur 
pollution arises only when coal is the 
fuel; coke, gas and oil all contain 
sulphur compounds which are difficult 
to remove. It is true that coal usually 
contains a somewhat higher percentage 
of sulphur than other fuels, but not all 
of this is released during combustion ; 
some remains in the ash. 


Sulphur in coal occurs in two forms : 
in the associated mineral matter mainly 
as pyrites ot iron sulphide, and in organic 
form as- patt of. the, coalsubstance. 
British coals may contain up to 6 or 7 
per cent. of total sulphur, but usually 
less than 4 per cent. is present. Coal 
washing processes, the primary purpose 
of which is to eliminate mineral matter, 
naturally remove a corresponding pro- 
portion of the sulphur content, but 
they do not reduce the organic sulphur; 
its temoval can be partly achieved by 
heating the fuel in certain gases (e.g. 
ammonia or hydrogen) but such pro- 
cesses ate unlikely to lend themselves 
to general application. 


When coal is carbonized, as much as 
60 per cent. of the sulphur content 
remains ini the coke > the xemainger 
appears in the tar, gas and other volatile 
products. The removal of sulphuretted 
hydrogen from towns gas is effected 
with extreme efficiency, but it has not 
been uncommon in the past for 30 
grains of more of organic sulphur to 


remain in) every: 100. cu. ft. of gas, 
owing to the much greater difficulty 
experienced in removing it. The posi- 
tion has improved greatly in recent 
yeats, however, and in best practice 
to-day the content of organic sulphur 
is teduced to, say, 5-10 grains per 
hundred cu. ft.; the general adoption 
of this standard may be slow on account 
of the additional installations necessary. 


Eet=ustuin to the generation of 
electricity ; admittedly the production 
of sulphurous vapours is thereby con- 
centrated in a small number of large 
units and their economic removal 
facilitated, but the washing of sulphur 
dioxide from flue gases at large power 
stations itself presents great difficulties 
and is only practised to a limited extent. 
The sulphur volatilized during the com- 
bustion of fuel first appears as sulphur 


dioxide. Although this gas is itself 
obnoxious and in close and airless 
conditions. can be dangerous, it is 


normally readily dispersed by winds 
and a considerable proportion probably 
departs overseas. If, however, water 
droplets are present in the flue gas or 
atmosphere—and this, as I have already 
indicated, depends ultimately upon the 
number of condensation nuclei which 
may themselves result from volatiliza- 
tion of mineral matter during com- 
bustion—the sulphur dioxide readily 
dissolves and once in solution is 
readily oxidized to sulphuric acid. 


There seems to be no simple imme- 
diate solution to the sulphur pollution 
problem, and:---in™ practicé: thé best 
compromise under given conditions 
has to be sought; this is equally true 
of the sulphur problems of industry. 
One of the most serious has been the 
deposits on the water tubes of steam 
boilers, chiefly in power stations; in 
these deposits the predominant bonding 
material is sulphuric acid. Corrosion, 
by sulphuric acid in the flue gases, of 
the air pre-heaters is another serious 
problem in steam-raising plant. In 
these instances, sulphuric acid is formed 
from sulphur dioxide, not by the mech- 
anism mentioned earlier, but by direct 
oxidation involving oxygen atoms. 
A few other examples of industrial 
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sulphur problems may be singled out 
for mention. Excessive sulphur in 
blast-furnace coke seriously reduces 
the quality of the pig-iron produced. 
Corresponding difficulties are ex- 
perienced in the melting and annealing 
of glassware, an undesired surface 
“bloom” being one of the results. 
Sulphurous gases give rise to somewhat 
similar troubles in the glazing of 
pottery and tiles, and in the process 
of steel heat-treatment their presence 
accelerates scaling. 


As an illustration of scientific work 
into problems arising from the presence 
of sulphur in fuels, I will refer briefly 
to work initiated by Professor J. W. 
Cobb at the University of Leeds in the 
1930’s, and concerned with the scaling 
of steels in furnace atmospheres ; the 
formation of such scales is not only a 
““ nuisance ” but very costly to the iron 
and steel industry. Steels were sub- 
jected at suitable temperatures to vary- 
ing typical atmospheres and_ the 
dominating importance of SO2 in small 
concentrations revealed. Figure 8 is a 
microphotograph obtained by my 
former Leeds colleague, now Professor 
A. Preece, showing on the left-hand side 
the oxide scale, with an inner layer of 
iron oxide-iron sulphide “‘ eutectic.’ 
The mechanism of scale formation 
under these conditions consists in the 
solution of iron in the molten sulphide 
phase at the metal interface and the 
formation of iron oxide when the molten 
phase meets the outer oxide layer; 
the presence of the oxide-sulphide 
eutectic causes intense inter-crystalline 
penetration into the steel. 


1 should refer also to the positive 
side of the sulphur problem ; sulphur 
recovered by the gas industry is used 
for the manufacture of sulphuric acid 
and helps to reduce our demands upon 
sulphur imported from America and 
Italy. There is scope for a correspond- 
ing recovery elsewhere, particularly 
from the large quantities of sulphur 
(in the form of gaseous hydroger 
sulphide) produced in the coke cvrey 
industry, which up to now have fte- 
quently been burnt with the coke-oven 


gas. 





Fig. 8. The influence of sulphur on 

the scaling of steels. (A. Preece, E. 

Simister and J. W. Cobb). The Iron and 

Steel Institute, Special Report No. 24, 
Section III, 1939. p. 32 





Fig. 9. Experimental boiler installation (B.C.U.R.A.) 
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8. THE INDUSTRIAL USES OF 
COAL 


Time will not allow my covering this 
large field too generally ; 1 therefore 
propose to confine myself to one or 
two. “high spots” te which’ my 
Association is devoting special attention. 


8. 1 Steam Raising—Shell Boilers 


The shell boiler, e.g. of the Lancashire 
and Economic type, is by far the com- 
monest steam-raising unit in industry. 
For many years stoking operations 
were manual and suitable grades of 
coal for these manual operations were 
relatively cheap and easy to obtain. 
So long as steam output equalled re- 
quirements, thermal efficiency was not 
fegarded » as very important; ~ the 
economy of the process was not, 
therefore, studied in detail. The current 
tendency towards the replacement of 
man by machine, however, led to the 
development of mechanized firing 
appliances ; and as far back as 1850, for 
instance, a French engineer, Juches, 
devised a chain-gtate stoker. It is 
interesting to note that one of the 
advantages he claimed for this mechani- 
cal stoker was reduction in smoke 
emission. The adoption of mechanical 
stoking, however, did not begin in 
earnest until nearly the end of the nine- 
teenth century ; and among the potent 
factors for its adoption was undoubtedly 
the increasing call for larger boiler 


units and the impracticability of 
handling large numbers of boiler 
operators. In developing the present 


type of machine, the engineer has tried 
in several instances to simulate hand- 
firing; but other conceptions as, for 
example, the under-feed stoker and 
pulverized fuel equipment have been 
comparatively novel. 

It is impossible to overstate the 1m- 
portance in steam raising practice of the 
changes in the qualities of available coal 
occurring over the last few decades. 
This is not the only factor necessitating 
cutfrent enquiries to steam raising 
practice, but it is an important one. 
For a centuty we have creamed our 
coal resources, our seams are now 
tending to get thinner, distances of 
underground transport have vastly 
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increased, working conditions have 
called for mote mechanization, and 
altogether our coal output tends to be 
smaller in particle size and higher in 
ash and moisture. Moreover the 
clamour for more coal cleaning— 
justifed on most grounds—is being 
met as fast as possible, but the greater 
the quantity of high grade coal pro- 
duced, the greater also is the quantity 
of low grade material rejected. Im- 
proved utilization of coal output, 
therefore, implies the use - of lower 
grade materials previously rejected. A 
basic question is, therefore, how can 
all grades of coal now produced be 
used to the greatest advantage ? 

A programme is in hand in the 
B CUR Ace to. find: answers to the 
following questions: How is boiler 
operation and efficiency affected by 
(@)- tank of coal >) particle ‘size-; 
(c) ash content ; (d) moisture content ? 
Other matters which concern us relate 
to secondary air admission: are the 
normal provisions for it adequate ; 
would high secondary air pressure 
complete combustion at an earlier stage 
and so reduce smoke emission, and 
would” it” faise efaciency 4 is theres a 
tendency to burn too much coal per 
squate foot of grate area, or could 
the quantity be increased without loss, 
and perhaps with gain, in efficiency ; 
what modifications in design of grate 
might be advantageous ? 

In order to carry out this extensive 
programme, B.C.U.R.A. has installed 
at the Leatherhead Research Station a 
full-scale Economic boiler (Figure 9). 
This has a rated output of about 7,000 
lb. of steam per hour from and at 212° F. 
It is fitted with forced and induced . 
draught plant to enable the use of a 
wide range of experimental conditions, 
and the design allows for the quick 
and easy installation of almost any 
type of stoker. Steam output is con- 
densed and the cooled condensate 
passes through a weighing tank into 
storage for further use ; and the whole 
installation is very completely equipped 
with instruments, the results of trials 
being examined statistically as well as 
graphically. While this installation is 
most directly useful in connection with 


shell boiler problems, quite clearly 
much of the information which we hope 
to gain will apply also to water tube 
boilers. The shell type boilers installed 
in industry to-day are mostly of the 
Lancashire type, with or without 
economizers. There does, however, 
appeat to be a move towards the Econo- 
mic type where a larger heating surface 
can be accommodated within a smaller 
space. Mechanized firing of shell type 
boilers is not as yet universal, but 
progress has been made and _ recent 
applications of the chain grate stoker 
have demonstrated the value of this 
appliance when used in shell type 
boilers. 

8. 2 Steam Raising—Water Tube 

Boilers 

The water tube ‘boiler is generally 
a much larger unit than the shell type 
boiler and operates at much _ higher 
levels of steam pressure and tempera- 
tute; the essence of its design is that 
high steam pressures and temperatures 
are accommodated far more easily in 
vessels of small diameter. The water 
tube boiler in all its forms, therefore, 
consists of a multiplicity of tubes of 
relatively small diameter, carrying water 
within them and exposed to heat at 
the outside. The use of high steam 
temperatures and pressures is rendered 
necessaty by the fact that the efficiency 
of heat engines depends on the tempera- 
ture and pressure of the inlet steam. 
The water tube boiler, therefore, is to 
be found mainly in power stations, large 

marine propulsion units, and in large 

industrial undertakings, especially those 
in which the power demand is heavy 
in relation to process steam demand. 
Where steam is required mainly for its 
heating value, high steam pressure is 
of no advantage, and hence the more 
simple shell type boiler is used. 

An exception here may be found in 
the steam locomotive ; in spite of the 
fact that the steam is used mainly for 
driving the engine, moderate pressures 
of up to 300 lb./sq. in. generated in 
shell type boilers are still universally 
adopted, indeed, water tube boilers 
have been tried in this field but with 
little success. 

The water tube boiler has developed 
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from “thes “land: type’: original of 
Babcock & Wilcox through the stages 
of the ‘“ matine type” to the present- 
day monsters evaporating half-a-million 
or mote lbs. of water per hout; at 
pressures well in excess of 1,000 lb./sq. 
in. Variants of the water tube boiler 
include the adoption of forced circula- 
tion and of very high superheat, using 
the superheated steam as the evapora- 
tive medium. ‘Trends in firing seem to 
be away from the fuel bed towards the 
burning of coal in suspension; pul- 
verized fuel, in fact, is being used on an 
increasing scale and the country awaits 
with interest, judgment on the new 
cyclone burners (using coal fines) 
shortly to be installed at Barking. 

As already mentioned, one of the 
most serious problems encountered 
in water tube boilers in recent years 
has been the forming of deposits on 
the tubes (Figure 40), . dD hese: interfere 
with heat transfer, make it necessary to 
increase fan power in order to maintain 
draught, and eventually necessitate 
taking the boiler out of service for 
cleaning. Referring to this problem 
four years ago, Sir Johnstone Wright 
disclosed that it was necessary in 1938 
to reduce the rating of a number of 
power station plants by as much as 
15. per -cent..-from*- this, cause alone. 
This problem is one on which a con- 
siderable amount of work has been 
éartied.. out. by. the BG. Rate oan 
collaboration with the Boiler Avail- 
ability Committee, representative of the 
Water Tube Boiler Makers’ Association, 
the British Electricity Authority, the 
Fuel Researth Station, and the 
B.C.U RA. Seientine stidiesshaweses3 
tablished that these external boiler 
deposits originate in the inorganic sub- 
stances, sulphur, phosphorus and alkali 
metals present in the coal used. Tem- 
peratures in the fuel bed under a boiler 
are normally very high, and may be 
anything up to 3,000° PF. Under such 
conditions alkaline substances are re- 
leased either as vapour or as finely 
divided particles which pass with the 
combustion gases over the relatively 
cool water tube surface and condense 
and build up upon them. The deposits 
formed are extremely hard and difficult 








Fig. 10. Bonded deposit bridging superheater tubes. Crown copyright. 
Reproduced by permission of the Controller of H.M. Stationery Office 
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gas reactions in a fuel bed 
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to remove. Analysis has shown that 
they are principally sulphates and acid 
sulphates of sodium and potassium. In 
some cases they may contain phosphates 
and are then specially difficult to remove 
since they ate insoluble in water. The 
excessive hardness is attributable to the 
sulphur oxides in the flue gases, present 
to the extent of 0.1 to 0.2 per cent. by 
volume. The principal part of the 
sulphur from the coal passes up the 
stack in the form of SO2 and appears 
to have little effect on the boiler, but 
some is oxidized to sulphur trioxide. 
This combines with water vapour to 
form sulphuric acid, condenses out in 
the cooler zones of the boiler and reacts 
with the deposited alkalis which it 
bonds into hard masses. Even very 
small amounts of sulphuric acid con- 
siderably raise the minimum tempera- 
ture at which condensation occurs (i.e. 
the dewpoint). When, therefore, the 
flue gases carrying these small contents 
of sulphuric acid pass through an air 
heater, even at a temperature as high 
as 400° F., condensation. occurs, 
followed by corrosion and all its unde- 
sitable consequences. 

In the laboratory, work has been 
undertaken in search of palliatives. It 
has been found that when certain smokes 
ate introduced into the combustion 
gases they inhibit the release of sulphur 
trioxide. Exactly how this occurs is 
not completely understood ; it may be 
that particles suspended in the gas 
interfere with oxidation of the sulphur 
dioxide. It may, on the other hand, 
be that they act as absorbents for 
sulphuric acid, and possibly both these 
effects - occur: This observation, is 
being followed up actively at various 
power stations ; it seems very possible, 
also, that the palliative action of smokes 
may be simulated in practice by the 
introduction of fly ash achieved by 
associating a pulverized fuel unit with 
the main chain grate firing arrangement. 
Alternatively, means may be found for 
conducting the firing process on a 
mechanical grate in such a way that 
lower temperatures occur in the fuel 
bed with less volatilization of the 
inorganic materials in the coal; experi- 
ments to this end are now being con- 
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ducted by recirculating part of the flue 
gases through the fuel bed. 
8. 3 Industrial Furnaces 

The classification “Industrial Fur- 
naces”’ includes furnaces for_ steel- 
making, its reheating and heat treat- 
ment, the working of non-ferrous 
metals, and the manufacture of ceramics. 


In the past attention has been focused 


upon designing the furnace to carry 
out the job; but modern requirements 
for reproducibility of product, and— 
morte recently perhaps—fuel economy, 
have ‘demanded. a more seientitic 
approach to furnace design. 

Let sus: consider, -fof- example, the 
steel industry ; and in particular the 
production of high carbon steels for 
toolmaking, wire products and arma- 
ments. It is: important / that*-carbon, 
intended to be in the steel in certain 
proportions, should not be removed 
during processing. The presence of 
oxidizing gases (e,g.7-Op, COs; oO) 
in the furnace atmosphere in which 
the steel is being heated tend to remove 
the carbon from the place where it 
is most often needed, namely on the 
surface. 

When coal is burned completely and 
smokelessly, these oxidizing gases are 
usually present to an extent such that 
the steel decarburizes, more or less 
seriously. In the past, attempts were 
made to avoid this by deliberately 
ensuring incomplete combustion of 
the fuel, and while some oxidizing 
gases were fiecessarily present, their 
deleterious effect was to some extent 
counter-balanced by the presence of 
reducing gases, for example, carbon 
monoxide and methane. The result of 
this partial correction, so far as coal- 
fired furnaces wete concerned, was the 
production of heavy black smoke. 

Recent scientific appraisal of this 
problem has shown that at a certain 
temperature, there is a critical concen- 
tration of the various gases, depending 
on the analysis of the steel, beyond 
which the steel may decarburize and 
below which it might tend actually to 
take up carbon. ‘The coal-fired furnace, 
quite apart from its tendency to produce 
smoke, suffered from lack of control- 
lability over a period of time ; and even 
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Fig. 13. B.C.U.R.A. portable down-jet steam generator. Reprinted 
by permission from the Journal of the Institute of Fuel, 25; 23, 
Jan. 1950 
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if an ideal atmosphere were obtained, 
attention to fire grates would mean 
inevitable upset of the necessary con- 
ditions. A movement has, therefore, 
taken place towards the gas-fired 
furnace, which is more controllable in 
evety way, and is operated at a con- 
siderably higher thermal efficiency than 
its cruder predecessor. Sheffield to-day 
bears witness of this movement. It 
should also be mentioned that the use 
of science in improving the heat treat- 
ment of steels has resulted in rapid 
progress in allied channels ; indeed, the 
modern processes of bright hardening, 
bright annealing, “‘ gas carburizing ”’ 
and ‘‘ gas pickling” are all the result 
of scientific thought rather than of the 
art of the technician. 

Thermal insulation of furnaces and a 
recognition of logical sequence of 
furnace operation have made their con- 
tribution to fuel economy. In the 
Potteries, for example, the continuous 
tunnel kiln, heated by gas or electricity, 
is rapidly displacing older intermittent 
kilns which burned raw coal. A signi- 
ficant reduction of smoke emission has 
already been noted. 

Progress in certain processes is now 
demanding the use of high grade super- 
refractories ; for while many of those 
available are satisfactory in service, 
there are certain applications to which 
they ate. not: suited> “Resistance to 
molten ash is one of these and the mixed 
oxide known as Zircon promises certain 
advantages in this direction. The 
development of zircon refractories is 
under investigation by the B.C.U.R.A. 
and the perfection of a manufacturing 
process might well mean that a new 
material may become available, ade- 
quate for the higher temperatures now 
being encountered in industry. 

8. 4 Down-Jet Principle 
I should now like to refer briefly 


to. a. recent’ —.development-..of% “the 
B.CACR.A.,  tefmed =the sdown-jet 
burner. The chemical reactions pro- 


ceeding during the oxidation of fuel 
in a fairly deep bed are illustrated in 
Figure 11. As talteady ‘outlined; the 
ptimary combustion product of oxida- 
tion is carbon monoxide ; the comple- 
tion of its combustion to COz is effected 


in the voids if adequate oxygen is 
available ; but if the bed be deep, the 


CO2 is afterwards reduced to CO by~ 


further contact with incandescent fuel. 
Deep fuel beds, therefore, necessarily 
function as gas-producers; in conse- 
quence the gases leaving the bed have 
to be re-mixed with air (secondary air) 
to ensure their complete combustion. 
The — problem cat be overcome. by 
providing a sufficiently thin bed; 
there is then, however, considerable 
risk of the escape of unconsumed air 
by channelling, as illustrated in Figure 
12a. 

By employing the down-jet principle, 
the fuel, instead of being carried on a 
normal grate, is supported on a solid 
hearth or clinker-removal device which 
is remote from the supply of air (Figure 
126). The combustion air, instead of 
being féd through the grate, 1s-fed 
through one or more nozzles located 
above the fuel bed and out of contact 
with it. As a result, the bed may be 
quite deep without ill effect, for the 
degree of chemical interaction can be 
governed very precisely by controlling 
the air jet. No separate adjustments 
of primary and secondary air intake 
are required to control the composition 
of the flue gases ; and the combustion 
chamber can be quite small and there 
are no fire bars to get burnt. 

In a coke-fired down-jet furnace most 
grades can be used; the fuel is con- 
tained in a hopper with a sealed lid 
as in the portable down-jet steam 
generator, illustrated in Figure 13. It 
falls from this hopper under a “ feed 
edge ’-t0 forny a tree ‘suriace sat_the 
angle of repose, the burning surface. 
The ash sinks into the bed as a molten 
slag, solidifying to a dense clinker pad 
containing little or no combustible 
matter. For one-shift operation of up 
to ten hours, the furnace can be so 
designed that it requires no attention 
at all.> Coal-for: use. in= this-type: of 
furnace must be of the kind which will 
agglutinate and form a coke;  for- 
tunately 40 per cent. of British coal 
reserves, in addition to those classified 
as good coking coals, satisfy this 
requirement, and combustion is smoke- 
less. While in the case of coal some 
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Fig. 14. Sectional arrangement of B.C.U.R.A. experimental combustion 
chamber. Reprinted by permission from the Journal of the Institute of 
Metals, 296; 17; June, 1950 
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industrial development is still necessary 
a number of units burning coke have 
already been successfully installed in 
industry. I have not time to enumerate 
other advantages of the method, and it 
is hoped that in due course it will find 
wide application. 


9. SOLID FUEL FIRING FOR GAS 
TURBINES 


Considerable time would be required 
to discuss the methods of pulverized 
fuel-burning developed in recent years 
now being used to an increasing extent. 
Methods for using fine coals have been 
encoutaged by several factors, one being 
the very notable increase in the quanti- 
ties now available as a direct result of 
mining developments. One problem 
which should be mentioned in passing 
is that of assessing the suitability of 
small coals for grinding to the necessary 
fineness for pulverized fuel practice, 
and a programme concerned with this 
problem, “‘ grindability,” is in progress 
in the B.C.U.R.A. Laboratories. 


A telatively new’ and important 
development is concerned with the 
efficient use of small coal as a source of 
gaseous energy for gas turbines. 
Incidentally, some American workers 
have been actively -engaged om 2 
parallel problem in connection with 
steam locomotives and already a pilot 
locomotive based on the principle is on 
trial. 


Underan- arrangement © with: , the 
Department of Scientific and Industrial 
Research, the B:C.UmR As \collabota- 
ting with the Fuel Research Station in 
designing a suitable combustion cham- 
ber for use with an open cycle gas 
turbine... wAs. preheated’ air—issia pre= 
tequisite, the. use’ of the. dowh-jet 
principle was at first envisaged ; it was 
ultimately decided, however, that. a 
chamber working on the _ cyclone 
principle would have wider application. 
The task is to find a suitable design of 
chamber in which low grade crushed 
coal can be burned and the whole of its 
ash removed from the hot gases before 
they pass forward to the turbine. An 
experimental cyclone furnace (Figure 
14) has been constructed to burn coal 
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at the rate of about 200 lbs. per hour ; 
combustion of the coal particles occurs 
partly in suspension, but mostly on the 
slag-coated walls to which they adhere. 
The combustion chamber is mounted 
over another chamber in which air can 
be mixed with the combustion gases and 
any ash particles chilled; most of the 
ash, however, is trapped on the walls 
of the top chamber and removed as 
slag. The actual combustion chamber 
comprises only a small part of the 
complete rig (Figure 15) which includes 
air blowers, gas fired air preheaters, air 
dilution fans, cyclones for removing 
dust from the products of combustion, 
and apparatus for adjusting the rate of 
coal: feed.-, The whole, rig is carefully 
instrumented and designed to work at 
atmospheric pressure ; but the experi- 
ments will provide the necessary design 
data for the construction of a pressure 
chamber as required for operation with 
a. gas —aurbitie; The work. is co- 
ordinated with the research and de- 
velopment programme on solid fuel 
fired gas turbines, sponsored by the 
Ministry of Fuel and Power, and it is 
hoped that the information gained will 
be of value not only in the development 
of gas turbines, but also in the applica- 
tion of the method to the smokeless 
combustion of low grade fuels generally. 


10. DOMESTIC HEATING 


The procession of subjects reviewed 
is almost ended. Lest I be taken to 
task for having left domestic fuel service 
to the end of the procession, may I point 
out that it has in this way been accorded 
the place of honour. 

This purpose of coal utilization 
probably accounts for the consumption 
both directly and indirectly of some- 
thing like 80 million tons per year, of 
which nearly 40 million tons is used in 
the | raw).-state. From. nearly. -every 
point of view, efficiency, atmospheric 
pollution, etc., the domestic use of coal 
has in the past been the blackest blot on 
our escutcheon. The position has im- 
proved considerably in recent years, 
however, and to this due credit must 
be given to the growth in use of gas, 
electricity and coke. A century ago, 
these alternatives to raw coal were not 





Fig. 15. General view of B.C.U.R.A. experimental 
combustion chamber 
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available in any sense as they are to-day. 
There was an acute awareness at that 
time of the deficiencies and nuisances 
associated with domestic coal-burning 
and there is plenty on record to show 
that very strenuous efforts were made 
to grapple with them. A number of 
interesting ideas were born and put 
into practice in the form of domestic 
grates and many of them were far more 
efficient in every way than the stool- 
bottom grate of the present day. 

You will recall that in the Simon 
Report the three main lines of develop- 
ment then envisaged towards efficient, 
convenient and smokeless domestic 
heating were, briefly: (1) replacement 
of the bulk of bituminous coal now 
burnt in raw state by smokeless solid 
fuels; (2) increase in use of gas and 
electricity ; and (3) burning of bitu- 
minous coal with higher efficiency and 
reduced emission of smoke. 

During the four years since the 
Simon Report was presented, produc- 
tion of smokeless fuels has risen but 
slowly: ~ Leaving oh -onme ‘side_ the 
availability of high temperature coke, 
the principal British company in the 
low temperature carbonisation industry, 
namely Coalite and Chemical Products 
Ltd., is now carbonising on a scale 
approaching half a million tons of coal 
per annum; incidentally, also, in the 
U.S.A. a new three million dollar plant 
at Pittsburgh operating the Disco 
process on a basis of about 300,000 tons 
of coal per annum has recently been 
set to work. The National Coal Board 
is endeavouring to extend considerably 
its production of smokeless fuels suit- 
able for open and closed domestic 
stoves, but progress in extending most 
large-scale plants is hampered seriously 
by present economic conditions. 

Precisely similar difficulties have to be 
faced in respect to any considerable 
eatly extensions of gas and electricity 
supplies; progress is good in all the 
citcumstances, but they will take time. 

It is obvious, therefore, that course 
(3), namely to improve the burning of 
raw coal, is one which must be pursued 
with all vigour. There is still much to 
be achieved and the scientist has by no 
means finished with the _ problem. 
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Reference may be made to the efforts 
during recent years in America and in 
France in the development of closed 
appliances for burning bituminous coal 
with much reduced smoke emission. 
Collaboration with research workers in 
this field has been maintained by the 
BGR 

There is little opportunity here to 
survey the whole field, and I propose to 
confine attention to some of the work 
eflected n=. the =B:C.U.R. Aj A fem 
years back the appliance manufacturers 
and the coal distributors supported a 
programme which resulted in a design 
of open fire (Figure 16) which provided 
a fairly. -deep-tuel bed, a deep-ash 
receiver and air supply from beneath 
the floor. Continuous burning is 
possible by the use of a hood which 
can be drawn down over the fire at 
night ; convected heat is brought into 
the room by circulation of air round the 
fire back, and the ashpan is sufficient to 
accumulate ash ovex six of seven days of 
continuous burning. This type of 
appliance was developed at a time when 
we were looking forward to the post- 
wat programme of building and re- 
building. It is pleasing, however, that 
a number of features of this unit have 
since found their way into standard 
designs of appliances now on the market, 
in particular the devices for fire closure 
and arrangements for convection heat- 
ing. 

Another development in our work 
began at about the time of the acute 
fuel shortage early in 1946. This was 
the “stand-in” fire. It arose directly 
out of the fire devised by A. F. Dufton 
and described by him in the Journal of 
the Royal Institute of British Architects 
in (1942s hes “stand-in shires like 
the Dufton, was in the nature of a 
renaissance of the Cheminée de Nancy of 
two centuries earlier. Briefly, it is a 
fire box with a refractory lining and 
fitted with a trumpet-shaped top con- 
nected to a simple rectangular sleeve 
which passes up through a horizontal 
register plate into the chimney. Shapes 
and dimensions were so designed as to 
enable easy fitting to the majority of 
fireplaces in general use, in spite of their 
great diversity. Our purpose was to 





Fig. 16. Section of B.C.U.R.A. open fire 
(1942-45) 
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ascertain what principles of design 
should be followed to provide a simple, 
cheap, eficient and easily “fitted 
appliance which could be constructed in 
materials easily available at the time. 
Tests showed that, taking into account 
the greatly reduced room ventilation, a 
fuel utilization efficiency of some 50 
per cent. could be obtained in com- 
parison with 25 per cent. given by the 
usual stool-grate. Moreover, the device 
was smoke freducing although not 
smoke eliminating, and we have learned 
from experience of its use. 

In the course of all this work we have 
developed in the laboratory quite an 
armouty of testing implements for 
observing, measuring and recording 
essential data connected with perform- 
ance. Such data includes rate of fuel 
consumption, radiation and convection, 
temperatures, draught and smoke emis- 
sion ; techniques are now available to 
us for studying many new ideas for fire 
design. 

The second line of .work which has 
been followed in domestic appliance 
studies is concerned with the external 
factors, namely the control of heat 
losses from the house through excessive 
ventilation and by thermal conduction. 
We ourselves have studied the problem 
of excessive ventilation and consider- 
able increases in thermal efficiency have 
been achieved by applying controls. 

I snould also refer to efforts which 
have been made towards the co-ordina- 
tion of appliances in the house. This 
again has been under study by other 
reseatch organizations ; our own con- 
tribution has been the evolution of the 
All-Purpose: Service. Unit, or, more 
briefly; the “House: Pnome: = This 
was conceived when the post-war 
building programme was very much in 
mind. It is based on the conception 
that only by planning the fuel services 
of the house before planning the house 
itself is it possible to obtain the greatest 
improvement in efficiency. A complete 
structural unit was, therefore, developed 
to incorporate all the services, intending 
that this should be prefabricated and set 
up centrally on the housing site; the 
house is then built around it. The unit 
is a steel-framed tower standing from 
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ground to roof level ; in this is a central 
flue, all the water-services and tanks 
(suitably insulated), electrical services 
and, at ground level, a single-fire two- 
way solid fuel appliance giving space 
heating, water heating and cooking 
facilities. It also embodies electrical 
arrangements for “‘topping-up” the 
oven and hot plates or for obviating 
use of the fire during Summer. Long- 
period tests have shown that a typical 
annual consumption to be expected for 
a three-bedroomed house is of the 
otder of three tons of solid fuel and 
1,400 units of electricity ; and it should 
be quite simple to incorporate gas 
service if required. 


11. REFLECTION 


There are other fields which I should 
like to have discussed, particularly com- 
plete gasification, which, in the end, may 
do much to ease many difficulties con- 
cerned with the burning of solid fuels ; 
moreover, complete gasification ought 
to facilitate utilization of the low grade 
fines which are imposing increasing 
problems on our mining industry. 

I have, however, related—in fitting 
commemoration of him we now 
honour—a story revealing the interlock 
of science and practice with special 
reference to the smoke problem which 
all of us have so much in mind. One is 
bound now to reflect upon how much 
ought to have been achieved nationally 
at the time of the early days of your 
Movement and while this country was 
still prosperous. To-day we are all 
aware of the great and pressing national 
problems which arte, in the main, the 
outcome of two world wats with con- 
sequent loss of the capital reserves 
built up during the 19th century. This 
said, there are two sides to any story, 
and although smoke is one legacy of 
the industrial revolution, we have to 
remember the great progress resulting 
directly from that period, especially in 
standards of living and knowledge and 
popular education. There has been, for 
example, vast growth in scientific 
knowledge and particularly in its appli- 
cation to such fields as medicine; so 
that to-day, notwithstanding other hard- 
ships, including smoke, the average 








man and woman can look forward to a 
longer lease of life. Perhaps I may 
quote here Sir William Beveridge : 
“ There ate bound to be acute diffi- 
culties of transition .. . but to suppose 
that the difficulties cannot be overcome, 
that power of readjustment has de- 
serted the British people, that technical 
advance has ended or can end, that the 
British of the future must be pet- 
manently poor because they will have 
spent their fathers’ savings, is defeatism 
without reason and against reason.” 

I have indicated that many of the 
problems arising from the industrial 
revolution have received only partial 
solution, even with present scientific 
knowledge. But this knowledge is 
rapidly advancing and finding increas- 
ing application; given, therefore, the 
conditions of peace and returned pros- 
perity for which we all hope, we may 
anticipate rapid progress towards the 
better general welfare of mankind. 

Looking back over the years upon 
efforts made to raise standards in the 
use of our precious asset, coal, we are 
conscious of the debt owed to single- 
minded, courageous pioneers. Many 
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names come to mind, of course; but 
among them I should just like to refer 
to another pioneer of your own Society, 
who is’ with us here to-day—I refer to 
our friend, Dr. Rudolf Lessing, whose 
many-sided contribution to progress 
is well known. 

This Address has been composed at a 
time of personal pressure, and it would 
not have been possible without the 
generous assistance of several of my 
colleagues within the B.C.U.R.A. ; 
among them I would express thanks to 
Dr. I. G. C. Dryden, and particularly to 
Mr. J. B. Reed without whose unfailing 
assistarice my script could not have been 
prepared in time for your Conference. 
I should also like to mention the delight 
Of ye date colleague,” Dr. 1D. Ei. 
Bangham, at the invitation extended 
to me by your Society ; we discussed 
together the ground I might suitably 
covet and, knowing how willingly he 
would have helped me had he survived, 
I have been the more glad of this 
opportunity of reviewing much of his 
wotk. For scientific progress in the 
fields I have covered owes much to his 
labour. 


Atmospheric Pollution and Health 


RESPIRATORY DISEASE IN ASSOCIATION 
WITH ATMOSPHERIC POLLUTION 
By Drees s.Gr “Burnett vido) Ve, 
Medical Officer of Health, County Borough of Preston. | 


HE “respiratory system, = being 
4 exposed to the external _ atmo- 

sphere, is directly susceptible to 
the influence of aerial contaminants 
both organic and inorganic during the 
whole period of a person’s existence. 
The defensive mechanism of the organs 
of respiration is therefore continuously 
engaged in resisting the invasion of 
pathogenic organisms, in repelling the 
entrance of particulate matter, and in 
withstanding the effects of toxic gaseous 
substances. All of these processes may 
be operating simultaneously and indeed 
in combination, as in counteracting 
the invasion of a gaseous substance 
adsotbed on a solid particle, whilst the 
collapse of one bastion of defence may 
well undermine another resistance pro- 
cess, as can be seen in the supervention 
of tuberculosis on a lung already 
weakened by the presence of silica 
particles. 

There is therefore a complex play of 
factors; <extfinsic “on the one hand, 
vatying in quantity, quality and dura- 
tion of application and intrinsic on the 
other, varying from individual to 
individual and from time to time in the 
same person, the results of which will 
range from no obvious reaction through 
a non-specific reaction to one specific 
to the attacking substance. 

Inhaled solid particulate matter initi- 
ally may produce a non-specific catarrhal 
reaction associated with 
sneezing and possibly bronchial spasm, 
but is known also to produce certain 
specific pulmonary lesions. ‘The occur- 
fence of silicosis in miners, stone 
masons and other workers engaged in 
industrial occupations involving ex- 


coughing,. 
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posure to silica dust in the atmosphere 
is of course well known and constitutes 
a specific > seaction “to “a particular 
irritant. Byssinosis in cotton workers 
and asbestosis 1n asbestos workers are 
other instances of the same phenomenon. 

Similarly gaseous compounds present 
in the atmosphere have produced 
reactions specific to the particular gas, 
but these instances again are associated 
with industrial processes or with war- 
like activities. A few months ago at an 
ironworks in the north-east eleven 
workmen were reported in the press to 
have died from asphyxiation with 
catbon monoxide which had leaked 
into the atmosphere in which they were 
working. As with the inhalation of 
particulate matter this specific reaction 
depends, so far as the extrinsic factor 
in the problem is concerned, on the 
nature of the substance, on the intensity 
of exposure to it and on the duration of 
exposure, this latter varying from 
seconds in the case of certain toxic 
gases to years in the case of certain 
dusts. 

When we leave the results of atmo- 
spheric pollution arising from industrial 
hazard and turn to the effects of general 
atmospheric pollution, the problem 
seems to be of a different character and 
so far as the more acute illnesses are 
concerned is apparently not one of 
specific reaction to a single toxic or 
irritant substance. Two dramatic in- 
cidents have occurred abroad in which 
general atmospheric pollution of high 
degree has coincided with the occur- 
rence of acute respiratory illness in a 
large section of the population at risk 
and death in certain cases. 


The Meuse Valley Incident 


The first of these incidents occurred 
in the Meuse Valley of Belgium in 
1930, and was the subject of an imme- 
diate public inquiry. 

A dense fog covered a large part of 
Belgium between the 1st and 5th De- 
cember and in the valley of the Meuse 
temperature inversion appears to have 
resulted in atmospheric pollutants de- 
rived from the industrial and urbanized 
region around Liége being deposited 
on that city and the narrow river valley 
running south-west from it some 
18 miles upwards to the village of Huy. 
Fog conditions grew worse and on the 
afternoon of the 3rd December respira- 
tory illness began to be reported 
simultaneously throughout the length 


respiratory disease were particularly 
affected, though the occurrence of 
quite severe bronchial asthma in ap- 
patently robust people was observed 
by the investigators. 

Post mortem examination was carried 
out on a number of fatal cases and 
showed evidence of acute irritation of 
the respiratory tract. 

The picture is one of non-specific 
irritation of the respiratory passages 
from the presence in the atmosphere in 
harmful amounts of a combination of 
gaseous itritants and solid particles 
derived from the domestic and industrial 
chimneys of the region. The con- 
clusion from the investigations carried 
out was that the main irritant was 
probably sulphur compounds, that 
increased penetration even to the lung 





New 
Date Fog Illnesses Death 
1st December ae — 0 
2nd December ++ oo 0 
3rd December oe Et commenced 0 
4th December eee continued 8 
5th December apeote finished 6 
6th December as — 0 





of the valley. Several thousand people 
were affected variously with symptoms 
of watering of the eyes, sore throat and 
hoarseness, cough often spasmodic in 
character, expectoration, difficulty in 
breathing and pains in the chest of 
whom several hundreds were seriously 
ill complaining of respiratory em- 
barrassment and in a fair number of 
cases symptoms of cardio vascular 
insufficiency developed. More than 
60 persons died on the 4th and 5th 
December after only a few hours illness 
but on the 6th the fog cleared and 
_tapid recovery among the sick was the 
general rule. 
with a population of 3,500 and where 
the fog was probably densest had the 
following experience regarded as fairly 
typical for the whole region. 

Investigation showed that the aged 
and those with pre-existing cardio- 


The village: -of Engis . 


49 


alveoli could have been achieved by 
virtue of adsorption of the gases on the 
solid particulate matter in the atmo- 
sphere and that the combined effect 
went beyond the threshold of resistance 
of the respiratory lining membrane, 
so that after a given period of time over 
a quite large area large numbers of 
people were affected. The gravity of 
the illness was not related to any 
specific toxic action of a solitary 
pollutant but generally, though not 
always, appeared to rise from the 
ptevious physical condition of the 
affected persons so. that a fatal issue 
tended to occur amongst the asthmatics, 
the cardiacs and the elderly infirm. 


The Donora Incident 


The second incident of this nature 
occurred in October 1948 at Donora 
on the Monongahcla river in Penn- 


D 


sylvania about 30 miles south of 
Pittsburgh. Donora is a small town 
with a population of about 13,000 
lying on the inside of a horseshoe bend 
of the river and connected by a bridge 
with the hamlet of Webster which has a 
population of about 1,000. On each 
side of the river valley hills rise to a 
height of about 400 feet and the area is 
highly industrialized with extensive 
steel, wire and zinc plants occupying 
about three miles of the river bank. 
Some coal “amines “are! located- im “the 
vicinity and as the region generally is 
highly industrialized with other heavy 
industries situated in nearby towns 
there is much railway and river traffic 
in and around Donora. It is evident 
then that gross atmospheric pollution 
occuts from all three sources of con- 
tamination, -- vizs-~ aadustrial”< plants, 
domestic fires and railway and river 
steam-driven transport. 

During the last days of October 1948 
a meteorological position, very similar 
to-that. in the Licge area in 1930; was 
set up. An area of high pressure with 
light or no winds existed over western 
Pennsylvania and the adjacent states 
and“morning  foe-persisted- in “the 
Donora valley, where a condition of 


Days 
Monday and ‘Tuesday 
Wednesday-Friday 6.00 
Friday 6.00-18.00 
Friday 18.00-24.00 .. 
Saturday 00.00-12.00 
Saturday 12.00-24.00 


‘31st 


that even natives of the, area became 
lost.” Tt continued: “util, Sundays 
October, when a change in 
weather conditions brought winds and 
rain and the smog was dissipated. 


During this period some 6,000 
persons or 42.7 per cent. out of a total 
population of approximately 14,000 
wete affected in some degree. 10.4 per 
cent. of the population suffered severe 
illness and 20 deaths occurred. ‘This 
mass illness was not only extensive in 
character but as in the Meuse valley 
episode it was almost explosive in its 
onset as will be seen from the following 
table showing the period in which the 
cases were reported. 

It can be deduced from these figures 
that the threshold of respiratory te- 
sistance of the population generally was 
overcome.on “Friday. “28th -Octones 
that is, on the third day of severe smog 
when in the eighteen hours ending at 
midnight 3,700 cases of illness were 
reported. 

The illness was of the nature of an 
acute irritation of the upper and lower 
respiratory tract both upper and lower 
systems being affected in about equal 


degree. In addition about one-third 
Length No. of cases 
hours reported 
48 60 
56 750 
12 1,600 
6 2,100 
2 1,000 
12 400 





temperature inversion took place and 
caused smoke and atmospheric pollution 
generally to be clamped down in the 
valleys of its production. This com- 
bination of smoke polluted fog, neatly 
described by the Americans as smog 
increased!) i" “intensity “soe that? en 
Wednesday, 27th October, it was suffi- 
ciently dense to arouse comment in an 
area where smog is not uncommon. 
le «was reported: that) “Sstreamets of 
carbon appeared to hang motionless in 
the air and that visibility was so poor 
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of those involved experienced gastro- 
intestinal symptoms, principally nausea 
with or without vomiting. The 
principal respiratory symptoms were 
sore throat, nasal discharge, choking, 
cough, tightness of the chest and 
difficulty in breathing. 

As might be expected the incidence 
of affection increased markedly with age 
until almost two-thirds of all those 
65 years of age and over were involved. 
Similarly the old tended to suffer more 
severely, nearly half of those succumb- 





ing to a more serious affection as did 
persons suffering from bronchial asthma, 
heart disease or’ chronic bronchitis. 
Nearly 90 per cent. of persons with a 
previous history of asthma and nearly 
80 per cent. of those suffering from 
heart disease or chronic bronchitis 
were affected by the smog, whereas the 
incidence rate for the population as a 
whole was 42.7 per cent. 


Although 10.5 per cent. of the popu- 
lation suffered a disabling affection, in 
maly 0.5.-per -cent..did“it persist tor 
longer than two weeks but four months 
after the disaster some 5 per cent. of 
persons still experienced cough and 
half that number had tightness of the 
chest. This persistence of cough and 
tight chest occurred principally amongst 
the elderly. 


Finally, twenty persons died mostly 
within 48 hours of the onset of symp- 
toms and amongst the fatal cases the 
existence of chronic cardio vascular 
disease was high. 


I have quoted the statistical and 
clinical data at some length in order to 
emphasize the similarity of the picture 
with that of the Meuse valley incident. 
Once again there is a severely polluted 
atmosphere, arising from a combination 
of weather and geographical conditions 
in a heavily industrialized area, to which 
there is at first little or no physiological 
reaction and thereafter a period of non- 
specific reaction occurs abruptly in a 
large section of the population, the most 
severely affected among whom are the 
aged and those previously afflicted with 
cardio respiratory disease. Once again 
the investigators have reached the con- 


clusion that no single pollutant has been 
in sufficient concentration to produce a 
specific pathological state in the indi- 
vidual. It has long been recognized, 
and the knowledge has been utilised in 
therapeutics, that a combination of 
chemical ‘substances, each in small 
quantity, introduced into the body may 
produce an effect materially in excess 
of the sum of each substance when 
given separately. Again a_ highly 
soluble substance by virtue of its ease 
of solution acts principally on the upper 
respiratory tract but when adsorbed on 
particulate matter may reach, and be 
aided by the deeper respiration resulting 
from excess. carbon dioxide in .the 
atmosphere, the lung alveoli and pro- 
duce its effect on the alveolar epithelium. 
The conclusion is that the ill-effects 
experienced were the result of the 
combined action of a number of 
chemical contaminants, particularly sul- 
phur compounds, in association with 
fluid and solid particulate matter. 

These ate two incidents, explosive in 
character, involving a large section of 
the population at risk in sudden acute 
illness and subsiding rapidly with the 
elimination of the causal factors and 
they are broadly analogous to a water- 
borne epidemic of typhoid fever in the 
epidemiological field. The study of 
epidemiology, however, is not confined 
to high drama but includes the investi- 
gation of much less obvious outbreaks 
of infectious disease that nevertheless 
take toll of the population in terms of 
temporary sickness and even death. 

The following table shows the total 
deaths from certain causes during the 
first eight weeks of the year : 





Deaths from 
(1) (2) (3) 
- Influenza 14 49 151 
~ Pneumonia ... SeS7 259) 118 186 
_ Other resp. diseases 43 88 128 
Heart disease 43 114 126 
Total , 159 369 


Dot 


Week ending 


Jan.5 Jan. 12 Jan.19 Jan. 26 Feb.2 Feb.9 Feb.16 Feb. 23 





Dee St Oe) (8) 
23312 119 861 31 oe 
297 282 16 va 49 
(Oe 87 8 28 36 
$399 2 87 64 64 56 
19S 5303). B04 35 294). = 2168 
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Increased mottality rates associated 
with gross atmospheric pollution in our 
great towns are a well-known pheno- 
menon and have been discussed at 
previous meetings of this society. 
Dr. S. I. A. Laidlow, Medical Officer 
of Health of the City of Glasgow, has 
been good enough to supply me with 
certain statistical information concern- 
ing the fog period in Glasgow in 1929. 


Fog descended on the city at 8 a.m. 
on, Tuesday; Ist January, 1929, and 
continued until 10.30 p.m. on Friday, 
Ath, its density being greatest on the 
2nd and 3rd. Frost continued for some 
weeks and influenza prevailed during 
most of January and February. 


The number of deaths is seen to have 
increased markedly in the week follow- 
ing the fog episode but whereas there is 
subsequently only a gradual increase in 
deaths from heart disease to a peak in 
the fourth week and in the case of 
“‘ other respiratory diseases ”’ the peak is 
reached in the third week both influenza 
and pneumonia deaths show a con- 
tinuing and steep rise to the fourth 
week when in the former case the deaths 
are neatly seventeen times and in the 
case of the latter five times greater than 


1929 and a peak of influenza pneumonia 
deaths in the fourth week would take 
us into the realms of pure speculation 
but at least it can be said that a medical 
education is not needed to appreciate 
that preliminary exposure of a popula- 
tion to a severe fog of three and a half 
days duration is not the ideal method 
of developing mass resistance to an 
oncoming wave of influenza. 

Dr. W. P. D. Logan of the Registrar- 
General’s Office recently reported, in 
the Lancet, on the occurrence of fog 
conditions in London between the 
night of Friday, 26th November, 1948, 
and Wednesday, ist December, and the 
following table is condensed from one 
compiled by him from the Registrar- 
General’s weekly returns. 

The picture in this instance is un- 
complicated by the presence of an 
influenzal outbreak and the relationship 
between fog conditions and increased 
cardio-respiratory mortality in the same 
week, the 48th and the next succeeding 
week is immediately apparent. In his 
atticle Logan further reports that there 
was no increased mortality from either 
bronchitis or pneumonia at ages under 
45, the whole of the increase falling 
on the older age groups. 


Deaths from selected causes registered in London during weeks 44-51 of 1948. 





Cause 
44 45 
Influenza At 2 
Bronchitis 63 i 
Pneumonia : ee oe 42 
Myocardial degeneration 25 97 


Week INo. 
46 47 48 49 50 51 
3 2, 3 4 2, Zz 
68 [or BAC SOS 88 55 
46 29 ) Cie 267 51 
1258S 102133 15 0S 79 





in the first week. The implication is 
that the occurrence of fog conditions 
resulted in an increase, in the imme- 
diately succeeding days, in the number 
of deaths amongst those previously 
suffering from chronic cardio-respira- 
tory disease and that the death rate 
reached higher levels in the succeeding 
two weeks as a consequence of the 
presence of influenza virus. An attempt 
at assessing the relationship between 
the fog episode in the first week of 
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It may well be that certain atmo- 
spheric contaminants, in defined cir- 
cumstances, ate ptesent in sufficient 
concentration to produce specific illness 
in man but the experience gained from 
the four incidents quoted show clearly 
that this is not the problem facing us 
in the control of fog conditions arising 
from combined industrial and domestic 
pollution as ordinarily encountered so 
fat. "The search for a.“speciiic. “con-% 
taminant was not unnatural following 


the work carried out on silicosis and 
other industrial hazards. Nevertheless, 
it is clear that the acute respiratory 
distress developing amongst members 
of the population in ordinary fog 
conditions is a non-specific reaction 
to irritation and the extent of the 
outbreak depends partly on the amount 
of the irritant present in the atmosphere, 
the duration of exposure and_ the 
physical condition of the affected 
person at the commencement of ex- 
posure. Hence severe distress may be 
caused and death ensue amongst those 
already suffering from chronic cardio- 
respiratory disease. 

There is one other aspect of the 
problem that is worth contemplating. 
Between the extremes of complete 
recovery on the one hand and death 
on the other it is inevitable that some 
sufferers are left with a residual defect 
whether it be of the nature of an 
allergic response to future respiratory 
irritation or of an actual fibrosis and 
in this respect it is worth noting that 
the Donora investigators found that at 
the time of their investigation four 
months after the smog episode more 
than 5 per cent. of the population 
reported the persistence of cough and 
over 2 pet cent. the persistence of 
tightness of the chest and difficulty of 


breathing. ‘There is then as an after- 
math the possibility of an initial de- 
gradation of some part of the respira- 
tory system or the aggravation of a 
ptevious lesion a condition analogous 
with that often seen after whooping 
cough and measles, and so the sufferer 
is less able to withstand subsequent 
attacks on his respiratory system what- 
ever may be theit source. 


In effect it is apparent that a smoke 
laden atmosphere by its irritant action 
on the respiratory system is harmful to 
the community and may leave residual 
respiratory defects in those exposed to 
it whilst injuring still further those with 
previously impaired cardio-respiratory 
tracts. By virtue of the gross variation 
from person to person that exists in the 
threshold of resistance to such irritation 
it does not seem possible to establish a 
pollution intensity point below which 
it could be said no harm would be done 
and the solution to the problem lies 
in the continuous application of 
measures designed to eliminate atmo- 
spheric pollution, particularly from 
domestic sources and those industrial 
sources where elimination is possible, 
and to teduce it in those others from 
which in the light of present knowledge 
it cannot be completely eliminated. 


CURRENT RESEARCH ON THE POSSIBLE 


EFFECT OF SMOKE UPON THE 


IN- 


CIDENCE OF DISEASES OF THE LUNG 


Re Ee Waller. BSc... ACR: Cs. 


The Department of Pathology, St. Bartholomew's Hospital, 
London,-E.C v1 


Introduction 

It has been pointed out in the 
ptevious paper that persistent smoke 
fogs often give rise to an increased 
incidence of fespiratory diseases. 
Whilst the amount of suspended matter 
in the air is at such times exceptionally 
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high, the duration is limited, and it is 
as well to remember that a certain 
amount is present throughout the year, 
and may produce some effect over a 
long period. ‘The effect of suspended 
matter might well be cumulative, for 
some of the finer particles inhaled are 


retained in the lung, and gradually build 
up an appreciable deposit in the lungs 
of town dwellers. Although the bulk 
of this deposit generally consists of 
carbon, which is believed to be at any 
tate less harmful than silica or asbestos 
dust, there are traces of other materials 
present which may not be entirely inert. 
It is difficult to ascertain directly what 
effects they may have, but the following 
observations give an indication of one 
possibility. 


Statistical data 


The number of deaths attributed to 
cancer of the lung has increased in the 
ratio 1 : 16.6 in men, and 1 : 8 in women 
in England and Wales during the period 
1921-45." The’ increase’ maybe —due 
partly to improved diagnostic facilities, 
but that probably does not account for 
it all. Agricultural workers and coal- 
miners show incidences considerably 
below that in the general population, 
and Stocks (1947) has shown that there 
exists.” a steep.downwartd gra- 
dient of rates from London, through 
ae and small towns to rural districts, 

: *” and that wide variations 
occur between rates for different large 
towns. ‘These latter rates are shown 
to be significantly correlated with the 
mean annual hours of sunshine in the 
respective localities, the correlation 
being greater for lung cancer than for 
bronchitis or respiratory tuberculosis. 
The differences in annual sunshine are 
due partly to smokiness of the atmos- 
phere, and Stocks (1947) concludes 
x that either smokiness of the 
atmosphere is an important factor in 
itself producing cancer of the lung, or 
sunshine is an important factor in 
preventing its incidence.” 


If smoke plays any part at all in the 
incidence of cancer of the lung, it is 
doubtful if all the variations quoted 
above could be accounted for by that 
from any one source. Clearly, coal 
smoke might be connected with the 
differences between town and country, 
but could hardly account for the rapid 
increase during the past twenty-five 
years. In this connection, tobacco 
smoke, or fumes from motor vehicles, 


must be taken into account. The pos- 
sible effects of tobacco’ smoking are 
being investigated by a number of 
workers, and Wynder and Graham 
(1950) have published detailed results 
from an investigation of 684 cases of 
bronchogenic carcinoma. These show 
that a very high proportion of the cases 
were amongst smokers classed between 
** moderate ’” and. “‘ chain,” being con- 
siderably higher than the proportion of 
such smokers in the general hospital 
population not suffering from cancer of 
the lung. Further, the proportion of 
cigarette smokers amongst these cases 
was higher than that in the same general 
population, and most had been smoking 
twenty years or more. 


Experimental Work 


Examination of samples of town smoke 
has shown that some substances known 
to have carcinogenic properties are in 
fact always present in trace amounts. 
Arsenic is one, 3 : 4-benzpyrene another 
and radioactive material a third. Ar- 
senic is present in some coals, and part 
of it is emitted with the smoke. It is 
also present in some cigarettes (Daff 
and Kennaway, 1950), and a part is 
volatilised in smoking. 3: 4-benzpy- 
rene is a well-known constituent of 
coal-tar and some lubricating oils, and 


- occurs in domestic soot (Goulden and 
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Tipler, 1949). It has also been detected 
in the small amount of smoke emitted 
under certain conditions from the 
exhausts of internal combustion engines. 
The traces of radioactive material 
normally found in the atmosphere 
consist of the short-lived decay pro- 
ducts of radon, derived from natural 
sources in the ground. Whilst the 
otigin of these has nothing to do with 
smoke, they do attach themselves to 
smoke particles in the atmosphere. 
The carcinogenic action of such material 
has not been shown directly, but its 
possible effect should not be overlooked. 


All three factors mentioned above 
show wide variations with time and 
place, and an attempt is being made to 
gain an idea of their variation with time 
in any one place, and of the variation 
in average concentration in different 


localities. In this manner, it is hoped 
to detect any possible correlation be- 
tween them and the varying lung cancer 
incidences referred to earlier. In point 
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of fact, to determine small differences 
in the concentration of arsenic, benzpy- 
rene or radioactive materials in the 
atmosphere in towns of similar size 





Dec Jen 





Feb Mar Apr May Jun 
1950 


Fig.1. Benzpyrene in smoke: Station A 
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would require observations over a long 
period of time, but it should be possible 
within a limited period to detect differ- 
ences between towns of vastly different 
size, and between town and country 
areas. 

To illustrate the procedure in experi- 
ments of this kind, there follows an 
outline of the method employed in 
estimating the concentration of benz- 
pyrene in town air, together with some 
sample results. 

Daily smoke filters, as run by some 
local authorities, provide suitable 
material, and are taken for analysis in 
batches of one month or more. The 
tarry matter in the smoke deposited 
upon them is extracted with acetone, 
and the complex mixture of hydro- 
carbons thus obtained separated as far 
as possible by chromatography. A 
solution is finally obtained containing 


200 
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a few micrograms of benzpyrene, to- 
gether with some impurities difficult to 
remove. ‘The benzpyrene is detected 
by means of its fluorescence spectrum, 
and its amount estimated by comparison 
with a standard. From the data sup- 
plied by the collecting authority, the 
total volume of air from which that 
amount has been drawn, and an estimate 
of the weight of smoke collected, are 
known. Hence the concentration of 
benzpyrene in the air, and its proportion 
by weight in the smoke collected can 
be calculated. Whilst the results should 
be regarded as estimates rather than 
precise measurements, they do give a 
fair indication of the trends. Such 
estimates ate made on smoke filters 
from a number of stations throughout 
the year, or for complete yearly periods 
together. The values for any one 
month at one station may vaty con- 


Feb | Mar Apr 
1950 





Jan 


Fig. 2. Benzpytene in smoke: Station B 
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siderably from year to year, but the 
twelve-month average should give a 
fairly satisfactory index of the general 
level of benzpyrene at that station. 
The average over many years would be 
better, but this cannot be undertaken at 
present. Random weather variations 
ate chiefly responsible for the changes 
from year to year, and the effect of fog 
in particular will be considered below. 
Further, one cannot expect that the 
results obtained at a single station will 
apply to the whole town in which it is 
situated. However, most stations are 
situated close to the centres of their 
respective towns, and as such are taken 
to be roughly comparable. 


Results 


Figs. 1-3 show results for recent 
twelve-month periods at three stations 
of greatly differing size. Some inter- 
esting compatisons can be drawn 
between them, and these are summarised 
in Table 1. The stations are situated 
as follows: A is in a commercial 
district of central London, B is in a 
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manufacturing district in the centre of a 
provincial city of half a million inhabi- 
tants, and C in the centre of a town of 
40,000 inhabitants, in a coal-mining 
atea. Summer averages are calculated 
for the five months May to September, 
and winter averages for November to 
March. The results cover a complete 
twelve-month period at each station, 
but the first and last months differ 
slightly between the three. 


Discussion of Results 

It can be seen that not only does the 
concentration of benzpyrene in the air 
tise during the winter at each station, 
but it then represents a greater propor- 
tion of the total suspended impurity. 
This clearly indicates that the source 
of the smoke responsible for the rise 
during the winter months is also one 
of the chief contributors of benzpyrene 
to the atmosphere. This source is 
most likely to be domestic fires, which 
accords well with the following con- 
siderations. Benzpyrene is present in 
the tarry matter in smoke produced in 
the inefficient combustion of coal. 


Fig. 3. Benzpyrene in smoke: Station C 


Domestic fires are responsible for much 
of such smoke, smaller contributions 
coming from railways, collieries and 
some industrial undertakings. Benz- 
pyrene is not emitted from chimneys 
of properly working industrial furnaces 
and power stations. The amounts of 
benzpyrene coming from road dust, 
motor vehicles, or any other source are 
likely to be small in comparison with 
that. arising ~ from. coal.; However; 
another point which requires further 
investigation is the particle size dis- 
tribution in suspended matter, and in 
smoke from particular sources. The 
chance of a particle reaching, and being 
retained in, the lung will depend on its 
size, so that we should perhaps study 
the distribution of benzpyrene in 
various size ranges rather than in all 
those collected by the smoke filter. In 
view of this, it may be that domestic 
smoke has been overrated above as a 
prime source of potentially harmful 
benzpyrene. 

The -tesutis “expressed in Vaple i 
suggest the following conclusions te- 
garding the three stations. A shows 
the highest twelve-month average con- 
centration, and the greatest range. 
This is in accordance with the con- 
ditions amidst a large population 
producing much domestic smoke during 
the winter, with but little during the 
summer. ‘The minimum gives a rough 
upper limit to the general level due to 
non-domestic sources. The average 








proportion of benzpyrene in the smoke 
is intermediate between that at B and C, 
and indicates that industrial smoke 
contributes less to the total suspended 
matter than at B, and more than at C. 
B shows an intermediate twelve-month 
avefage concentration, in accordance . 
with the intermediate population of that 
area. The summer average, however, 
exceeds that at A, and the range is the 
smallest of the three. ‘This may be 
due to a eteater use of domestic fires 
during the summer at B than at A, or to 
a greater influence of non-domestic 
soutces, which vary little between 
summer and winter. Smoke from 
industrial chimneys in the vicinity of 
this station may contain some benzpy- 
rene, but as the proportion is likely 
to be considerably less than in domestic 
smoke, the effect would be to reduce the 
proportion in the smoke as a whole, 
which may account for the relatively 
low average value of 115 parts per 
million. “G;:~ situated “in ~“much~-the 
smallest town of the three, shows the 
lowest concentration and an_inter- 
mediate range, whilst the proportion 
in smoke is the highest. Collieries 
may contribute a little along with 
domestic fires to the benzpyrene con- 
tent in this area, and there is little other 
industrial smoke. 


Effect of Fog 


During a fog, the same atmospheric 
contaminants are still being emitted at 











Benz pyrene 
Concentration Micrograms per 100 m3 air | Parts per million in smoke 
Station A B G A B G 
Minimum <-.. ats 12 2.0 0.4 75 70 120 
Marian <= sesh kato, Ge SB 330 150 440 
fe ee FS 4S 96 or ew Aa Hs OA 3.7 
Min. f : ; : : 
Summer Averages. zal) 2.4 0.9 120 80 155 
Winter Average ss 10.9 6.5 Deo 270 140 360 
12-month Average ... 6.5 4.5 £9 190 115 270 














Table I. Benzpyrene in smoke: summary of results at three stations 


58 


the same rate, and accumulate at a low 
Jevel.- An ‘example.of the efect.of this 
on benzpyrene concentration is shown 
in the results quoted in Table I]. The 
month cited showed a rather high 
average smoke concentration, and in- 
cluded three consecutive days of fog, 
teferred to as Z-days (smoke cone. 


Even in country districts, a little smoke 
is always present, and if large enough 
samples can eventually be obtained, 
estimates of benzpyrene will be made 
for comparison with urban areas. 
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February, 1949 February, 

1950 

Period 3 : ——_—_—___— 

3 Z days \25 other days| All 28 days| All 28 days 
Simoke come; me./m* <<: : £73 0.40 0.55 0.44 
Benzpyrene conc. wg./100 m’, air 52.8 ig 9.8 6.4 
Benzpyrene in smoke p.p.m. 190 180 180 150 

Table Il. Benzpyrene in smoke: Station B. 


1.25 mg./m ), the papers from which 
were selected for separate estimation. 

The average benzpyrene concentra- 
tion during the three Z days rose to 
ovet four times that during the re- 
maining twenty-five, giving a whole 
month average 36 per cent. higher than 
the latter, and 53 per cent. above that 
for the corresponding month in the 
following year. This illustrates the 
way in which certain weather conditions 
may cause irregular variations in the 
benzpyrene concentration from month 
to month, or year to year. The result 
that the proportion of benzpyrene in 
the smoke rose but little during the 
three Z days as compared with the rest 
of the month shows that the fog pro- 
duces a change in quantity rather than 
quality of the suspended matter. 
Whether or not the amount of benz- 
pyrene reaching the lung is substantially 
raised during fog is another matter, as 
the particle size distribution is likely to 
be different under such conditions. 


Conclusion 

The chief result of the present in- 
vestigation is that the general level of 
benzpytene increases, though only 
slowly, with increasing urbanisation. 


Local conditions may produce anoma- 


lies in some cases, but it is expected that 
a similar trend will be observed at the 
_ several other stations being investigated. 
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atmospheric pollution in relation to 
cancer of the lung, supported by the 
Medical Research Council, and under 
the direction of Sir Ernest Kennaway. 
Full details will be published elsewhere. 
We are indebted to Dr. A. R. Meetham 
(late of the Fuel Research Station, 
Greenwich), and various local authori- 
ties, for arranging the supply of smoke 
filters. 
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DISCUSSION ON 


James Law (Sheffield) said he would 
like to congratulate Dr. Burnett and 
Mr. Waller on their very interesting 
papers dealing with pollution and its 
effect on respiratory diseases and dis- 
eases of the lung, though apparently the 
causes of these diseases emanated from 
different sources of pollution. 

Dr. Burnett emphasized the danger of 
grit and sulphur gases from combus- 
tion, and Mr. Waller built up a theory 
on: the. presetice of. benzpyrenc, 
which he understood was a tarry by- 
product from low temperature heating 
of bituminous coal, and due to bad 
combustion in domestic fireplaces. 

As a smoke abatement officer, he was 
gravely concerned about the increase in 
dust and sulphur emission from indus- 
trial works and from electricity power 
stations ; because their statistics showed 
that both were on the increase in most 
of the industrial towns. 

Dr. Burnett had told them of the 
Meuse Valley and Donora incidents, 
which should bring home to them the 
fact that similar incidents could happen 
in Britain should similar atmospheric 
conditions occur -in some of their 
industrial valleys. 

During the past twelve months a 
number of towns had installed gauges 
for pollution recording, and he had 
been patticularly interested in the 
records that had been shown. For 
some years the pollution gauges at 
Attercliffe, Sheffield and Phillips Park, 
Manchester, had “‘topped the bill” 
with regard to solid matter deposited, 
avetaging about 45 tons per square mile 
per month, but recently some of these 
other records had made Attercliffe and 
Phillips Park look comparatively clean. 
Fe “referred: particularly 46: the sN.E: 
coast. With regard to sulphur deposit, 
it was estimated from the figures given 
by the British Electricity Authority 
alone that the four power stations in 
the Don Valley emitted about 120 tons 
of SQ2 per: day with coal of a low 
sulphur content of 1.8 per cent. Iron- 
wotk corroded trapidly, stonework 
showed signs of disintegrating and 
vegetation became blighted in the path 
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of these gases, yet the Authority would 
only try to palliate the nuisance by 
raising the height of the chimneys and 
hoping it would dissipate the sulphur. 
From the chemical works the emissions 
were so bad as to cause watering of the 
eyes and coughing when in the neigh- 
bourhood. A gauge at Bessemer Road, 
Sheffield, showed a daily average of 
152.2 milligrammes per 1,000 square 
centimetres per day or fourteen times 
that of the residential area during 1949. 
This matter had been taken up with the 
Alkali Inspector from the Ministry, 
who stated that the standard of four 
grains per cubic foot was never ex- 
ceeded. A revision of the standard had 
been asked for but had not been granted. 
He knew they would think that he 
was a scafe-monger and a pessimist 
about these matters of pollution, but he 
did want to remind them that the pollu- 
tion of the atmosphere was on the in- 
crease and though as yet it had not 
become a definite menace, we have no 
guarantee that the atmospheric condi- 
tions might, at any time, change so that 
incidents similar to those related by Dr. 
Burnett might occur in their town or 
his. He asked every delegate to see that 
pollution and sulphur recording gauges 
were installed and the records carefully 
watched for abnormal conditions which 
might impair the health of the residents. 
Where it was known that the source of 
such pollution existed, strong action 
should be taken to reduce such pollution 
to a minimum. It was only by careful 
investigation and definite action that 
their cities could be made cleaner. 


G. W. Farquharson (Birmingham) 
asked Dr. Burnett. avhether, “mm “his 
opinion, such a dramatic incident and 
increase in mcttality rate, could happen 
in so short a time in any of our British 
industrial centres. He pointed out that 
there are several areas in the Midlands, 
highly populated and heavily industria- 
lized, with such premises as Chemical, 
Galvanizing, Tinning, Casting, Melting 
and other metallurgical processes, with . 
no doubt the usual quota of inhabitants 
suffering from respiratory ailments. 


Had Dr. Burnett found in his study of 
the subject, whether the high sulphur 
content of the fuel in use in Donora, 
was a contributory cause, or whether 
there was any evidence of lack of super- 
vision, either by legal means or other- 
wise, by any of the officials concerned 
in atmospheric pollution? Mr. Farqu- 
harson reminded the delegates that in 
this country it was the duty of the local 
authorities, to use to the full extent, 
both legally and advisory, the enact- 
ments provided for effecting a reason- 
able abatement of any pollution of the 
atmosphere. 

We knew there was still room for 
improvement in regards to these legal 
means, and progress had been slow, but 
on the credit side, they must acknow- 
ledge the Ministry of Health Circular 
in relation to the provision of approved 
domestic fuel burning appliances in 
new housing development, but from a 
national point, the country was still a 
long way from implementing many of 
the recommendations of the Simon 
Report on Domestic Fuel Policy. 

In regards to Mr. Waller’s paper, Mr. 
Farquharson asked if there was any 
variation in the mortality rate figures 
in regards to cancer of the lung, during 
the winter or summer months? It 
would appear from the papers that as 
lung cancer was a respiratory disease, 
statistics should show seasonal variation. 


Dr. H. E. Crossley (British Electri- 
city Authority) raised a doubt about 
the precise cause of fatalities in the 
Meuse Valley disaster.’ He referred to 
papers published since that time, putting 
forward the suggestion that the main 
cause of the deaths which occurred was 
fluotine compounds from a _ nearby 
fertilizer works, and not oxides of 
sulphur as at first supposed. If this was 
so it might account for the difference in 
toxicity between this fog, possibly other 
cases, and the fogs which have been 
experienced commonly in the industrial 
aistticts of Britain: tHe referred to the 
paper dealing with the bad effects of 
certain tat compounds, and said that at 
his house he could claim to be free from 
the charge of making any addition to 
pollution by tarry smoke as the domestic 
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heating was entirely by means of high 
temperature coke. He suggested that 
this was a contribution that was worth 
following wherever practicable, particu- 
larly by delegates, as an example to 
others. 

Dr. Crossley then teferred to the 
contribution by Mr. Law, particularly 
to Mr. Law’s disbelief of the benefits of 
tall chimney stacks. He said that ten 
years of observations (published off- 
cially) on sulphur pollution round 
Battersea, the first two years with gas 
washing plant in action, the next six 
years with no gas washing, and the final 
two years with half the station on gas 


washing, had shown no _ significant 
differences. He pointed out that 
Battersea Power Station has tall 
chimneys. 


Poe-V A. Smith “(Chief bani 
Inspector, Burton-upon-Trent) said that 
after listening to the speakers he was 
forcibly reminded of the old maxim 
that “ prevention was better than cure,” 
but when one realized the amount of 
grit and ash emitted from industrial 
chimneys tgday he was perturbed at 
the possible danger to health from this 
soutce of atmospheric pollution. 

In Burton, as in many other towns, 
large quantities of fine ash from in- 
dustrial chimneys covered not only the 
exterior but also the interior of dwelling 
houses and perforce must be affecting 
the health of the occupiers. 

This nuisance was due to the very 
inferior and dust-like fuel which, 
because of the present economic posi- 
tion, was being supplied to industry 
today. This serious menace to health 
could be largely eliminated by the pro- 
per use of balanced, forced and in- 
duced draught to the boiler furnaces. 

To remedy this state of affairs, it was 
essential for the very closest liaison 
between officers of local authorities, 
regional fuel engineers of the Ministry 
and the industrial users of this fuel so 
that the maximum effort might be 
applied to reduce this very serious 
nuisance and predisposing factor to 
bronchial ailments. 


S. H. Richards (Fuel Research 
Station, Greenwich) said that the obser- 


vations of atmospheric pollution by 
sulphur dioxide referred to by “Dr. 
Crossley were for two stations only. 
sitrce 1945 the Fuel Research Station 
had been carrying out a survey of the 
incidence of pollution by sulphur 
dioxide in the south-west London area, 
in which some 30 observing stations were 
employed. It was hoped that the results 
obtained in this survey would throw 
sone lighten the eect of flue gas 
washing at the Battersea generating 
station on the concentration of sulphur 
dioxide in the atmosphere in its vicinity. 


F. J. Redstone (Chief Sanitary 
Inspector, Bristol) said that a great deal 
had been heard that afternoon about 
smoke pollution of the atmosphere, and 
whilst this was serious, had not the 
time arrived for greater consideration 
to be given to other air pollutants ? 
Reference had been made to _ radio- 
active material and he felt sure that this, 
with dust, fluorine, and other chemical 
emissions would need more attention 
in the future and form a definite part 
of the work carried out. by this Society. 

Were they all satisfied that this job 
of cleaning up the air was being 
vigorously tackled in all areas? The 
speaker suggested that the efficiency of 
abatement work and the interest needed 
for preventing fresh sources of pollu- 
tion was intimately bound up with the 
number of qualified smoke Inspectors 
available to local authorities. He asked 
that this point be more widely appre- 
ciated, and that the holding of special 
qualifications on this subject which 
meant time, effort and expense on the 
patt of the individual, should be 
suitably recognized. 

One last point—as Chairman of the 
Publicity Committee, he appealed to 
everyone present to make a personal 
apptoach to non-member authorities 
with the object of bringing them all 
into the work of the Society. 


Dr. W. R. Martine (Birmingham), 
in moving a vote of thanks to Dr. 
Burnett and Mr. Waller, questioned 
whether the papers had in fact been a 
tehash, as stated by Dr. Burnett. He 
had heard many papers on the subject 
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of smoke and health, and he felt highly 
privileged to have the opportunity of 
complimenting the authors of two 
papers which, in their respective ways, 
both contributed a number of new 
ideas for the benefit of those whose duty 
it was to put over the case against 
smoke to the public. 

These papers were not mere recapitu- 
lation, nor a summary of incidents, but 
a survey which provided food for 
thought. There might be some hesita- 
tion in the medical mind against com- 
plete acceptance “of certain of Mr. 
Waller’s findings, and much more 
would have to be done before these 
could, or would, be generally accepted. 
Mr: Waller had -not,. for example, 
discriminated between primary and 
secondary lung cancer. He had, acain, 
underlined the danger arising from 
cigarette smoking, but had not referred 
to the pipe in this connection! Had 
this been deliberate, and was the pipe 
smoker in any way more immune to 
this risk ? 

One point which both speakers had 
rightly stressed was the diversity of 
atmospheric pollutants. In Birmingham 
fumes from industrial processes were 
equally a source of nuisance, with 
smoke from kilns in the potteries or 
drop forge furnaces in Willenhall, and 
the Midlands Regional Advisory Coun- 
cil had long since recognized the fact, 
changed their name and widened their 
scope. It was good to hear that this 
view was being put forward from other 
parts of the country also. 


Dr. Burnett, in reply, stated that 
given the requisite climatological and 
geographical conditions an incident 
such as that at Donora was just as likely 
to. occur here as anywhere else, but 
possibly our much maligned climate 
was hitherto our main safeguard against 
an occurrence of such a major cata- 
strophe. The sulphur content of the 
Pittsburgh fuel used did not appear to 
be unduly high but the sintering process 
in the zinc plant also appeared to be a 
major factor in sulphur pollution. 
Generally speaking, however, this form 
of pollution came from a wide variety 


of sources and it was the total concen- 


tration of it and other irritants that 
mattered rather than the amount of one 
particular irritant produced by one 
process. This he thought applied equally 
to the Meuse disaster. One particular 
substance such as fluorine might be in 
sufficient concentration to tip the scales 
but the harmful effects particularly in the 
conditions applying generally in this 
country were non-specific in character 
and related to total irritation from all 
sources. The attack against sulphur 
was due simply to the fact that it was 
the main atmospheric irritant and a 
reduction in its output would make the 
greatest contribution to the solution of 
the general problem. . That. view, of 
course, did not constitute an excuse for 
ignoring other forms of irritant. 


R. E. Waller, replying to Mr. G. W. 
Farquharson, pointed out that in 
general, many years might elapse 
between the actual onset of lung cancer 
and its first manifestations. It was, 
therefore, unlikely that whatever its 
cause, its incidence would show any 
seasonal tendencies. This was illus- 
trated by the monthly figures for deaths 
from lung cancer during 1948, which 
showed only random variations from 
month to month. 

In connection with radio-activity, 
mentioned by Mr. F. J. Redstone, the 
exceptionally high incidence of lung 


cancer amongst miners at Schneeberg 


and Joachimsthal has been attributed to 
the presence of considerable amounts of 
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radio-active material in the mines. No 
large deposits of radio-active material 
were known in this country, but the 
small amounts present everywhere do 
give fise to a trace of radio-active 
material in the atmosphere. Measure- 
ments of this were being made to 
determine whether it had any bearing 
on the problem of lung cancer. The 
increasing production and use of radio- 
active isotopes represented a potential 
hazard, but one which was already under 
careful control at its source. 


With regard to Dr. W. R. Martine’s 
comments, the statistical data quoted 
was based entirely on cases stated to be 
of primary lung cancer. From work 
published to date, it might be concluded 
that if tobacco-smoking played any part 
in the incidence of lung cancer, the 
effects of cigarette smoking were much 
more pronounced than those of pipe 
smoking. Lung cancer was becoming 
a grave problem, as could be judged 
from the latest available statistics, which 
showed that in England and Wales 
during 1948, 8597 male deaths were 
attributed to it, representing 3.6 per 
cent. of all male deaths during that 
period. The problem was being 
actively pursued from many directions, 
and although the results reported in the 
above paper were suggestive, much 
further work was required before any 
definite conclusions could be reached 
rcgarding the role’<of ‘various “air 
pollutants in the etiology of lung cancer 
and of other respiratory diseases. 


Smoke Prevention as Applied to New Housing 


SMOKE PREVENTION AS A FACTOR 
IN NEW HOUSING 


Cyril HL. Walker,--O: BUE., M-G. PF -Rol.G@ 55 FRB ae 
M.1.Mun.E. 


Director of Housing and Valuer, London County Council 


The Council’s current policy (1). 
The present policy was adopted in the 
consideration and approval of the new 
type post-war dwellings and provides 
for gas ignited coke burning open fires 
in living. rooms and back boilers for 
domestic hot water supply with electric 
immersion heaters for summer use. 

The principal bedroom is provided 
with built-in gas and/or electric fire, 
other bedrooms have power sockets 
for portable electric fires. 

Types of apparatus (2). Flats— 
Open fires with back boilers— 
Pulhani? “Vector? and; Metro:” 
“-Chevin, 

Cottages—As above but with con- 
vection providing heat to two _ bed- 
rooms. 

N.B.—AIl these fires are interchange- 
able; iie., are: sor standardised 
that they all fit the same sized 
openings and water connec- 
tions. 

Other types of apparatus (3). 
Flats—Coke burning open fire with 
back boiler suitable for use with two 
er ‘three; fadiators.. .-° Neotite’ or 
* Fulham.” 

Fligher Income Group 2-storey houses— 
Radiation, Ltd., Whole House Heating 


Cabinet to provide convected heat 
throughout the house and ample 
domestic hot water. 

N.B.—For the time being this 


experiment has been limited 

to 48 houses in which special 

“open planning ” is essential. 

Types of Fuel (4). Whilst primarily 
designed for coke burning the whole of 
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the fires above-mentioned will burn 
anthracite, bituminous or steam coal 
efficiently. 

With bituminous or steam coal it is 
desirable for efficient working that the 
back boiler flues be cleaned weekly. 

N.B.—There has been some difficulty 

over recent years in obtaining 
adequate coke supplies, par- 
ticularly on out-county estates, 
but this position would now 
appear to be improving. 

Central Heating (5). In late 1945 
the Council decided to experiment’ 
with low pressure central heating and 
hot water supply to certain blocks of 
flats forming in some cases portions of a 
large estate of dwellings fitted with 
normal apparatus. A case in point is 
that of Woodberry Down Estate, where 
two eight-storey blocks comprising a 
total of 160 lettings are supplied with 
central heating and domestic hot water 
supply from a basement boiler house 
equipped with two coke-fired cornish 
boilers. The conversion of the boilers 
to “oil “fuel: is Sunder -cousideration: 
Other central heating schemes either 
approved or building are Kilburn Vale, 
Ruskin Park, Stockwell Gardens and 
Chartfield Avenue. 


Whole house heating (6)—See (3). 


District heating (7). Considerable 
thought has been given to district 
heating, particularly in relation to 
some of the Council’s large out-county 
schemes, but due to the lack of legis- 
lation it has not been possible for the 
Council under its own authority to 
make any progress. 


An attempt was made to introduce a 
General Powers Bill in the 1948-49 
Parliamentary Sessions, but without 
success. 

The Council is, however, collabora- 
ting with and participating in the 
Dagenham Borough Council’s district 
heating scheme for Heathway Park 
Hstate, part of which will be erected 
and owned by the London County 
Council, but space heating and hot 
water will be supplied by Dagenham 
Borough Council from their central 
apparatus connected with the Refuse 
Destruction Plant. 


The whole of the houses, flats, etc., 
on the new estate will be without solid 
fuel burning fires. The consulting 
engineers for the scheme are Donald 
Smith and Partners. 

An interesting experiment on a small 
scale is that of Collingwood Estate 
(Datline -Row),: Bethnal Green, by 
which 178 flats receive central heating 
and hot water supply from the Albion 
Brewery (Mann, Crossman and Paulin, 
Ltd.), which is separated from the estate 
by a roadway. 

The principle of generation adopted 
here is that the high pressure exhaust 
steam used by the Brewery in the tur- 
bines generating its power rfequite- 
ments and which otherwise would be 
lost by condensation or atmospheric 
exhaust, is passed through calorifiers on 
the Council’s site, so heating water for 
the space heating and hot water supply 
for the flats and returning as condensate 
to the Brewery. By this means it has 
been possible to omit all solid fuel 
burning fires in flats and substitute 
an entirely automatic system of central 
heating and hot water supply to the 178 
flats. As the processes of the Brewery 
ate of 24-hour duration, continuous 
supply is assured, though temperatures 
are purposely lowered during the night, 
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but to guard against all eventualities 
the Council has provided a stand-by 
manually-fired boiler plant to take over 
the lead: ~ if=-necessary. The local 
Borough Council co-operated in open- 
ing up the road and building the neces- 
saty pipe duct. 


Effect on cost of construction to 
tenants (8). The installation of central 
heating does add to the constructional 
cost and also adds to the weekly charge 
to the tenant. This should, however, 
in the main, result in the gross expen- 
diture which the tenant has to face in 
the way of rent and fuel costs being 
lower. ‘Finis. costis “larecly “in the 
hands of the tenant so far as the proper 
use of heating and hot water is con- 
cerned, and I am of the opinion that 
the Danish method of having con- 
sumption meters fixed to the apparatus, 
although it is said that these may not 
be. -sttietly correct, have a, good 
psychological effect on the tenants and 
thus ensure economy. 


The average cost to the tenants is 
between nine and ten shillings a week. 
This is very little more than would be 
the cost of the more usual methods of 
heating and hot water supply and 
undoubtedly central heating affords a 
better service in that there is more 
eficient heating and a constant hot 
water supply is available at all hours. 
Moreover, central heating provides 
background heating in passages and to 
bedrooms to a much greater degree 
than is possible with standard equip- 
ment. 

In connection with the installation 
of central heating it is well to give 
thought to double windows which, 
from enquiries I have made, will not 
result in extra cost. Any extra cost 
of these is off-set by economies in the 
size and magnitude of the heating 
installation. 


SMOKE PREVENTION AND THE NEW 


TOWNS 
CoA. C.- Turner, “cB Es TDs, ERG Sid ey 
Chief Executive, Crawley Development Corporation 


1. Introduction 


The Development Corporations which 
have been established under the New 
Towns Act, 1946, to design and build 
New Towns in various parts of the 
United Kingdom ate concerned with 
the design and construction of the fabric 
within which healthy, efficient and 
happy communities con make a maxi- 
mum contribution to the productivity 
and standard of living of this country. 

The work of the Corporations would 
not, therefore, be complete unless it 
embraced the objective for which your 
Society has been working for 21 years 
in securing the most efficient use of 
fuels to provide heat and power without 
pollution of the UES ENE or wasteful 
consumption. 

The architects. and “engineers: who 
have the task of designing buildings and 
heating and power equipment, and the 
consumers for whom they design, have 
to-day the advantage of the research, 
experiment, improved techniques and 
general education of the consuming 
public which have grown up during the 
period in which your Society has come 
to manhood. 


2. The Scope of the Work of the 
Corporations for Smoke Preven- 
tion 

(a) The Field for Design 
The New Towns so far designated 

warty, im sizéx ands «chatacters. Some 

of the towns such as those sited around 

London are designed to receive indus- 

try, commerce and population from 

an existing centre which has become 
ovet large. ‘These towns must provide 
for the development of new industrial 
and commercial areas within their 
boundaries. 

Other towns “stich “as ~Ayelitfte sin 

Durham and Cwmbran in Wales are 

designed to accommodate a population 


for whom there is already, in the main 
employment in the vicinity and to 
which people ate at present travelling 
from surrounding areas. 

The Corporations are therefore, in 
general, concerned with the whole 
field of fuel consumption embracing 
industrial, commercial and domestic- 
uses. 


(b) Local Conditions 

Since the New Towns are widely 
scattered, there ate considerable varia- 
tions in climatic and weather conditions. 

In all cases the designated area of the 
New Town contains some degree of 
existing development and population 
but this again varies considerably as 
can be seen by comparing three of the 
towns around London ; Hemel Hemp- 
stead has an existing population of 
22,000, Harlow has 4,300, while Craw- 
ley has 10,000. 

Some towns, such as those in the 
mining areas, ate near sources of solid 
fuel while others have to meet heavy 
transport and distribution costs. This 
factor has an influence upon local 
tradition and custom in the use of fuel. 

The development of the electricity 
grid system and the tendency towards 
regional gas grids means that in the 
main the New Towns will not require 
new electricity generating stations and 
gas manufacturing plants within their 
boundaries. In the case of Crawley, 
electricity will come from the grid and 
gas will be brought by pipeline from 
Croydon 19 miles to the north. Each 
Corporation has had to approach its 
task against a background of the local 
conditions prevailing in its area but 
these have not affected the common 
responsibility of the Corporations to 
decide in the first instance whether the 
provision of heat can be treated com- 
prehensively by means of a district 
heating scheme on a town basis. 
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3. Comprehensive Schemes for Heat 
Distribution 


There can be little doubt that hot 
water and the means for heating en- 
closed spaces on tap, without the labour 
and dirt associated with the burning of 
fuel, would be an attraction to both the 
industrialist and the housewife. 


It has been the responsibility of 
Corporations to decide at an early stage 
in design whether the provision of 
heat on this basis could be undertaken 
as am economic investment. The de- 
cision to install a comprehensive dis- 
trict heating or hot water scheme must 
be taken at an early date in design if the 
maximum economies ate to be secured, 
not only from the point of view of the 
cost of installation of pipes and ducts 
but also from the point of view of 
modifications in building design. 


It is. net within the scope of this 
paper to discuss technicalities and costs 
of district heating and piped hot water 
schemes. It has been apparent, how- 
evet, to most Corporations that there 
is a paucity of reliable data on which to 
base estimates of capital and working 
costs of district heating schemes in this 
country. Corporations have had the 
greatest assistance in their consideration 
of these matters from the Ministry of 
Town and Country Planning, the 
Ministry of Fuel and Power, the British 
Electricity Authority and _ research 
organizations in this country and 
abroad and from the operators of 
schemes here and overseas. 


The main factors which are being 
considered are :— 


(a) Capital and Operating Costs for the 
Installation 
In considering these  estitnates, 
regard must be had not only to the 
capital and working costs for the 
heat source and distributions mains, 
but also the heat distributing in- 
stallations in buildings and the total 
effect of the use of piped heat on the 
design and cost of construction of 
the buildings themselves. 
The density of buildings and the 
distances from heat sources are 
material factors. 
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(b) Fleat Sources Available 

It has been necessary to examine 
whether an electric generating 
station producing a heat by-pro- 
duct could be economically sited 
within the boundaries of the town, 
both from the point of view of 
economical generation of the elec- 
tricity and use of the heat by-pro- 
duct. If total economy could not 
be achieved in the siting of an 
electricity generating station, it has 
been necessary to consider whether 
a straight thermal plant could be 
justified on the basis of the local 
price of fuels. Consideration of a 
heat pump is, of course, out of the 
question unless there is a large river 
near the town. 

Consumption 

Consideration has had to be given 
to the maximum and minimum 
consumption of heat at varying 
periods of the year and the likely 
duration of the maximum consump- 
tion period according to the climate 
and habits of the people. The 
possible requirement for industrial 
process heat has also had to be 
reviewed. 

Economics 

The calculated economic cost of 
heat to the consumer has had to be 
compared with the price at which 
the consumer could secure heat by 
traditional means embracing the use 
of smokeless fuels, electricity and 
gas. 

In this connection, experience shows 
that even where hot water alone 
has been available on a piped 
system to the domestic consumer 
at a flat rate charge, consumption 
rises considerably above that which 
prevails where traditional types of 
hot water heaters are used under the 
control of the occupier. 

After careful consideration of the 
available data, the Crawley Corporation 
did not consider that the very large 
investment which would be necessary 
to develop a comprehensive district 
heating or hot water service in the 
New Town would be justified and I 
believe that other Corporations are 
reaching the same conclusion. 
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This decision does not, however, pre- 
clude the development of small group 
schemes for individual groups or 
blocks of buildings where the circum- 
stances are propitious. 


4. Detailed Design for Fuel Econ- 
omy and Smoke Prevention 


You have other papers before you 
this morning dealing with the work of 
design for domestic fuel economy and 
smoke prevention. At Crawley and in 
other New Towns the new houses which 
are being built are serviced with elec- 
tricity and gas; boilers and fireplaces 
ate of the latest types designed to burn 
smokeless fuels and make the maximum 
use of the resulting heat by convection 
and radiation. Adequate insulation to 
maintain an equable temperature within 
buildings is a normal part of the work 
of design and is part of the problem 
which faces the architect and engineer 
in relating cost to value when construc- 
tion costs are high. 


In the industrial field the drive for 
efficiency and lower costs of production 
is clearly leading those responsible for 
the design of new factories and their 
heating installations to pay very great 
attention to the efficient consumption of 
fuels. At Crawley 99-year building 
leases have already been signed by five 
firms. who ate erecting factories to 
designs prepared by their own archi- 
tects and consulting engineers and 
which have been approved by the 
Corporation. The first of these fac- 
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tories, being built by Messrs. W. C. 
Youngman Limited of Wandsworth, 
will come into production in the New 
Year. In addition, the Corporation 
are building a range of standard fac- 
tories of about 5,250 sq. ft. which are 
being let on 21-year leases to firms who 
do not wish to invest in their own 
buildings. Nine of these factories have 
been let and the first four will be occu- 
pied in October this year. 

Experience is proving that each 
factory has its own problem connected 
with the provision of background and 
process heat, and the conditions are not 
yet such as would justify the installation 
of a group heating scheme in the first 
part of the industrial area which has 
been opened up amounting to some 50 
acres. 


5. Conclusion 

While it has not been possible to 
embark upon comprehensive schemes 
for district heating or piped hot water 
in the New Towns so far designated, 
the detailed provisions which are being 
incorporated in the design of the 
industrial, commercial and domestic 
buildings should enable a New Town 
to say with the well-known gentleman 
in the advertising pages of your journal, 
““ Give up smoking ? I never started !”’ 

It is our hope that the inhabitants of 
these towns will enjoy a high standard 
of heating with economy and that these 
new.communities will not contribute 
to the formation of “smog” and fog 
but will hope to live in smokeless air. 


HOMES AND SMOKE; THE INCLUSION 
Or NEV. HOUSES IN THE SALFORD 
SMOKELESS ZONES SCHEME 
Alderman G. H. Goulden, Salford City Council 


Homes and Smoke, etc. 


Whoever first promulgated the prin- 
ciple of achieving a smoke-free atmo- 


sphere through the progressive pro- 


hibition of smoke production, area by 
area, may not, at that time, have been 
convinced that it would be seriously 
attempted in this country. The ad- 
vantages of this method above those 
of any previously devised become more 
apparent the closer the possibilities are 
studied. It now interests a much 
wider field of thought than the confines 
of this assembly, and since the principle 
received the approbation of a Govern- 
ment-appointed committee, momentum 
has been imparted to a movement which 
may well result in the greatest reduction 
in smoke pollution ever witnessed here. 

That body rightly pointed out the 1m- 
practicability of prohibiting all smoke, 
even in a moderately sized town, by 
one comprehensive enactment as has 
occurred elsewhere. Such sweeping 
changes can only be accomplished 
through the agency of Donota ot 
similar episodes which the most ardent 
smoke abolitionist would not wish 
to see repeated in this country. Adapt- 
ability to the particular needs, peculiari- 
ties and future development of a locality 
is one of the chief merits of the smoke- 
less zone, but always there is the pros- 
pect of cultivating the rapid growth of 
enthusiasm for smokelessness, culmina- 
ting in a popular demand for full 
embracement by industry of the scien- 
tific combustion methods now available 
and largely ignored. 

Stimulation of individual interest in 
smoke pollution is an urgent need to 
promoting a strong public opinion 


determined on increased air purification. 


Two years ago Salford received Parlia- 


“mentary sanction to prohibit the emission 


of smoke in any area or areas within 
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the city, and although little concrete 
information was then available a short 
report was presented to the Harrogate 
Conference twelve months ago. 


Much headway has since been made. 
A report outlining the scheme has been 
presented to the City Council and a 
Smokeless Zone Order has been pre- 
pared and submitted for confirmation 
to the Ministry of Health. The opera- 
tive date._is at, the discretion. of the 
Minister. A local enquiry into the 
project may or may not be necessary, 
dependent on whether any objections 
are made and not subsequently with- 
drawn. 


This stage has only been reached after 
much exploratory thought and prepar- 
ation: A start~had.-to-~ be. made “at 
foundation level and there was some 
concern at the reception a Smokeless 
Zone scheme would ‘receive; but- as 
time elapsed it became apparent the 
venture was not to become a mirage or 
end “ih > smoke ly It) would--not be 
satisfactory to view the project purely 
as fan experimental one. “Phere had 
to be practical purposefulness behind it, 
and that could only be the demon- 
stration that, in spite of prejudices, 
apathy and obvious difficulties, it is 
within the tealms of practicability 
entirely to eliminate smoke production 
overt large areas of our cities and to 
show that the town sponsoring the 
demonstration could be the greatest 
benefactor. Therefore it would be 
essential eventually to prove whether 
or not reduced pollution in the chosen 
areas teally did take place as a result of 
their smokeless operation. 


Selection of the Area or Areas 


Although the “‘ Simon Committee ” 
had expressed the view that different 
types of smokeless zones were desit- 


able in order to gain experience, it had zones could be available for future 
always been accepted that the commer- guidance? 

cial centres of towns were most readily It so happens that prevailing winds 
convertible to smokeless operation, in Salford veer between S.S.W. and 
inasmuch as they were already largely W.S.W. and in the western portion of 
so. Those who know the city are the city are the newer residential areas 
aware that it contains no clearly defined developed between the two _ wars, 
commetcial area, at least none sufficient- further development continuing te- 
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ly large to be of practical value for the cently, the areas being now almost 
purpose. in mind, and then. again, built up..-Much— of the: property sis 
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residential for instance, so that eventual public indulgence in outdoor recreative 
comparison of results and experiences pursuits: parks, playing-fields and the 
in differing types of fairly adjacent like. Other ideals apart, to preserve 
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them as much as possible from the 
effects of smoke is a worthy motive, 
whilst smoke produced in the west 
disperses over the remainder of the city. 


Delineation of boundaries for three 
pessible zones, with the Corporation 
estates forming their nucleus, revealed 
their alignment to be roughly direc- 
tional with that of the prevailing winds. 
It is not easy to say if that was the 
deciding factor, but bearing in mind 
the influence of air-currents, it was 
envisaged that by choice of those three 
areas the greatest benefit was likely 
to accrue to Salford residents themselves 
and results more conveniently and 
effectively checked up on. Three zones 
were decided upon instead of the one at 
first visualized. 


With’ the enlisted advice of the 
Department of Scientific and Industrial 
Reseatch, five sites were selected inside 
ot near the zones for smoke concen- 
tration recording stations, each being 
equipped early in 1949. 


Smoke concentration is estimated by 
passing a known volume of air through 
a white filter paper daily, the resultant 
stain being matched against a set of 
standard stains calibrated at the National 
Physical Laboratory. Ultra-violet light 
is measured by the Ashworth U.V. 
Meter and checked against another at 
Ringway Airport where pollution is 
much slighter. The disposition of 
the stations encourages the hope that 
long term observation records will yield 
data supporting the theory that most 
improvement is likely to occur within 
the zones, the most southerly station, 
where a standard deposit gauge and a 
sulphur dioxide bubbler are also in- 
stalled, providing, within limits, an 
index to variations in smoke infiltration. 


Survey of the Premises 
Meanwhile survey of premises in the 


three areas occupied several months. 


Its purpose was to classify the premises 
and to ascertain the appliances in use 
and the fuel “used, particularly the 
amounts of different types of solid fuel. 
At the same time the general attitude to 
the proposal was noted and it was 
gratifying to find a general expression 
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of approval for any scheme to reduce 


the amount of smoke in the atmosphere. 
Householders were anxious the scheme 
should not involve them in heavy 
expenditure on new heating appliances, 
but many were prepared to pay slightly 
increased prices for good fuel. 


Included in the three zones of 750, 
320 and 160 acres ate three public 
parks (2 large, 1 small) 2 large areas of 
playing-fields ; a school-children’s foot- 
ball, cricket and athletic ground; a 
golf course; a horse race-track; as 
well as Kersal Moor, the highest point 
in the city, still preserved in its natural 
state as a public open space. Pre- 
dominantly residential they contain 
3,260 privately owned and 1,753 local 
authority owned  dwelling-houses 
burning 11,266 tons of bituminous coal 
and 1,368 tons of solid smokeless fuel 
annually. The houses vary from 2-up, 
2-down cottages to large high class 
residential property. Solid fuel appli- 
ances consist of 12,989 open grates, 
322 closed or closable grates, 3,632 
old type ranges, the majority of which 
are not used as such—cooking being by 
gas or electricity—912 modern ranges 
and 1,256 independent domestic boilers, 
but no independent cookers. ““ Ap- 
proved ” appliances number 338 space 
heaters and 200 independent water 
heaters, 189 of which also act as space 
heaters. The old type washing copper 
has to all intents and purposes dis- 
appeared, but a few still remain, many 
of them only because they are landlords’ 
fixtures. Few ate ever used however 
and most of the open grates are only 
occasionally used, some, particularly 
those in bedrooms, never. 

With the exception of five industrial 
steam tfaising plants, 3 already using 
smokeless fuel and one preparing to 
convert, probably to gas, the remaining 
miscellany of premises in the zones, 
numbering 89, consume 98 tons of 
bituminous coal, 720 tons smokeless 
solid fuel and 6,750 gallons of oil each 
year. The other two steam raisers use 
19,200 and 700 tons of bituminous coal 
and both can justifiably claim exemption 
from inclusion because of the efficient 
combustion and for practicable and 
financial reasons. 


Fuel 


The total quantity of smokeless solid 
fuel required to replace the bituminous 
coal now used domestically approxi- 
mates to 12,000 tons annually. The all- 
important question—“ Is the fuel avail- 
able ?”—-was uppermost for a. long 
time. Advices from reliable -sources 
revealed the unexpected and pleasing 
fact that the additional demand could 
be more than met without infringing on 
supplies elsewhere. It is probably 
general knowledge that surplus accumu- 
lations of coke were only reduced last 
winter by an export drive. Much of 
out best coke was shipped to Scandi- 
navia, but a suplus still exists. How 
can the allegation of non-availability be 
substantiated ? 


But coke is not the only smokeless 
solid fuel available. “There ‘will be*a 
free market within the zones for the 
whole range of solid fuels with a 
volatile content below 15 per cent. 


The view is taken that all the existing 
solid fuel appliances are capable of 
burning smokeless fuel, though it is 
frankly admitted that the newer types— 
those specifically designed for the pur- 
pose—will produce a mote attractive 
result and reduce fuel consumption 
when. properly used. - The~ use~ of a 
blended fuel consisting of coke and 
low temperature carbonized fuel in 
proportions to suit individual require- 
ments is recommended for general use. 
‘The effect will be-to--keep fuel prices 
neat those of good house coal which 
has greater heating propensities but less 
usable heat, and obviate the necessity to 
replace existing appliances. 


Appliances 


At the proper time householders will 
be advised to select one of the tested 
and ‘‘approved”’ types when con- 
templating installation of new appli- 
ances. ‘Those with loose stool-bottom 
grates will be recommended to exchange 
them at the first opportunity for simple 
coke burning units of the inset type now 
being sold and fixed complete with gas 
ignition by the North-West Gas Board 
on hire purchase terms as low as 7/3d. 
per quarter for five years. 
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Nowadays it is almost impossible to 
obtain spate parts from stock for 
Lancashire and Yorkshire ranges and 
special castings are extremely costly. 
Owners will have their attention called 
to-this fact. There does not seem any 
sound reason for effecting expensive 
repairs to an already out-of-date fitting. 
Were the house being reconditioned 
replacement by an “‘ approved ”’ solid 
fuel appliance would qualify for 
Government subsidy. Many far-sighted 
and house-proud tenants would snatch 
an opportunity to discard the old un- 
sightly coal burning range with its 
weekly . “ blackleading *” ~-and= heavy. 
fuel consumption if the owner would 
only pay the installation costs of a tiled 
sutround and modern grate. Tiled 
surrounds can now be purchased on 
easy terms. As already indicated many 
now tely on gas or electricity for 
cooking and clothes washing but still 
retain the old range for space heating 
and domestic hot water, ignoring the 
brick built washing copper completely. 
The Housing Manager is impressed 
with the financial aspect of replacing 
the repair scheme by a programme for 
replacement of old ranges. 

The object in smokeless zones is to 
eliminate smoke production to the 
limit of practicability. It is therefore 
necessary to face up to the problem of 
ignition smoke from smokeless fuel. 
True the quantity is nothing like that 
from coal, but administration difficulties 
will only arise if its production is 
permitted. Gas ignition is essential in 
avoiding ignition smoke and eases the 
dificulty associated with lighting the 
fuel. 

Under Salford’s Act the local authority 
is empowered to “contribute all or 
part of the expense necessarily incurred 
in executing repairs, or in providing, 
altering or adapting any fixture, fittings 
or appliances to comply with the 
provisions of an Order.” It is there- 
fore part of the scheme to contribute 
to the cost of providing gas ignition 
whether direct to the appliance or to a 
point near enough to permit the use of a 
gas. poker. ;Cost~ in most ~cases. ms 
estimated at three pounds. The Cor- 
poration can contribute half the cost 





up to a maximum contribution of two 
pounds. 

From an early stage contact has been 
maintained with the local coal dealers 
so that they would be conversant with 
every development of the scheme and 
be in a position to prepare well ahead 
for its launching. It enabled them to 
table their difficulties, but more im- 
portant still they realised that a greater 
interest must be displayed in smokeless 
fuels. They were quite anxious to co- 
Operate, especially when it became 
known that fuel distribution would 
remain in present hands. ‘Their feeling 
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OF SMOKELESS FUELS 


appears to be that smokeless heating of 
domestic premises is bound to increase 
and that it will be hastened through the 
establishment of smokeless zones. Froin 
their viewpoint it is better that solid 
fuel appliances be retained. 

Other organizations who have 
assisted considerably with advice are 
The Coal Utilization Joint Council, 
The Low-Temperature. Coal Distillers 
Association and the Solid Smokeless 
Fuel Federation, and these organiza- 
tions ate ready to provide further 
assistance in practical form once the 
order has been confirmed. 
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CONDITION OF TENANCY IN LOCAL 


AUTHORITY HOUSES 


By Alderman J. Robinson, J.P.,. M.D., M.Sc., D.T.M. & H. 
(Stretford Borough Council) 


Purpose 

(a) To minimize atmospheric pollu- 
tion in residential neighbourhoods by 
that due to domestic fires, and (4) to 
avoid increasing the general atmos- 
pheric pollution in an urban and 
residential area. 


Direct Benefits from the Exclusive 
Use of Smokeless Fuel 

(2) Less cleaning and washing, 
destruction of curtains, fabrics, paint, 
stonework, etc.: injury to plant life 
and loss of sunshine and brightness. 

(6) Much more efficient (up to 
double) warming of houses for the 
same fuel cost. 

(c) Better health—compare the lungs 
of a city-dweller, which are nearly as 
black as those of a coal miner. There 
is in the medical profession great appre- 
_hension of the causation of lung cancer 
by the inhalation of tarry fumes. 

_ (@) Fuller use of rooms, e.g., by older 
people and by students. 

_ (e) Better heating of bedrooms. 

(f) Easier use of wall-fires in bed- 
rooms, with better contro] and more 
efficiency. 
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(g) The effective control and reduction 
of domestic pollution of the atmosphere 
gives grounds and justification for 
pressing for the reduction of industrial 
pollution and for the ultimate elimina- 
tion of both. 


Comparison of Fuel Consumption 
in Space Heating 

Observations made in raising the 
temperature of a room by 4° F.: 

(2) Coal burning with full draught in 
48 minutes, using 34 lb. of coal. 

(b) Electric fire (1 kilowatt) in 20 
minutes. 

(c) Coke (burning for approximately 
three hours before the test, but with 
damper closed), with damper opened— 
in 35 minutes, with an additional 14 lb. 
of coke, of which only approximately 
75 per cent. burned. 


Fuel Economy 

It is reliably computed that as against 
a usual fuel efficiency of only about 20 
per cent. for coal in ordinary coal grates, 
etc., an efficiency of between 30 and 
50 per cent. can be obtained and main- 
tained with better designed grates for 


ordinary smokeless fuels, and this means 
cheaper and more heating, with less 
damage and loss from the wasteful con- 
sumption of fuel. 


Corporation Houses built in Stretford 
since 1945 

(a) “All, -with the” ‘smatl: exception 
noted later, have fireplaces for the use 
only of smokeless solid fuel for cooking 
and water-heating, etc. 

(6) No fireplaces are installed in 
sitting-rooms and bedrooms. 

(c) These rooms are fitted with 
electric or gas wall fires. 

(7) There are smaller and cheapet 
flues for combustion gases and ventila- 
tion. 

(e) Fuel consumption is lower, and 
cheaper, for the same result. 

(f) Coke has been readily available. 

(g) About 10 per cent. of the tenants 
dislike the system ; about 50 per cent. 
use coke exclusively, and about 40 per 
cent. mix some coal with the coke on 
occasion. There is a serious disadvan- 
tage in mixing coal with coke, as with 
the draught necessary for burning coke, 
clinkering and damage to the firebars 
readily occurs. 

(4) An exception was made in the case 
of an estate of 38 bungalows fc> aged 
people, where ordinary coal grates were 
fitted. 


Statistics as at September, 1950 


Total. numberof houses .in the 
Borough—private and Corporation- 
owned—approximately 17,500. 

Houses fitted with only smokeless 
fuel grates, approximately 3 per cent. 

Total number of Corporation-owned 
houses, 2,568. 

Houses built or rebuilt since 1945, 
eho 

Houses with only smokeless fuel 
grates, 543. 

Proportion of Corporation-owned 
houses so fitted—21 per cent. 

Proportion of post-war houses fitted 
as above, approximately 93 per cent. 

Further houses in present contracts 


to be so fitted, 180. 


The Use of Smokeless Fuel 


When the proposal for the exclusive 
installation of smokeless fuel apparatus 


74 


was first made, it was met with some 
objections and forebodings of trouble, 
as indeed all innovations, however 
beneficent, are met. 

However, since the initial difficulties 
have been overcome and its use has 
become familiar, #¢ has been possible 
to impose as a condition of tenancy the 
exclusive use of smokeless fuel—which 
in practice means coke. 

It is probable that the prevailing 
housing shortage has greatly minimized 
the reluctance of prospective tenants to 
accept the innovation. 

It must be recognised that the full 
enforcement of the condition may con- 
tinue for a time at least to be s somewhat 
difficult. 

To popularize the idea, the following 
points are noted for attention : 

(a) There were early difficulties, soon 
overcome, in the correct building of the 
flues. 


(b) More use of additional flues and 
convector panels for background heat- 
ing. 

(c) Procuring Government subsidies 
for the cost of changing-over existing 
houses to smokeless fuel grates. 


(d) Townships should by degrees 
establish smokeless zones, as Man- 
chester and Salford are doing. 


(¢) The installation of smokeless 
apparatus as a condition of the grant of 
subsidy. 


Auxiliary Measures 


With the co-operation of the Borough 
of Sale , and. =the. Urban. District Jot 
Urmston, Stretford has set up a series 
of about 25 posts for the systematic 
measuring of atmospheric pollution. 
The present rate is high, and recently 
very extensive oil-cracking plants have 
been established on our windward side. 
Nearby a great new electricity station, 
which is to use 8,500 tons of coal a 
week, is being set up. Already repre- 
sentations to the Central Electricity 
Board have elicited an undertaking that, 
contingent on proof of damage by 
increased atmospheric pollution, plant 
will be installed to ensure its elimination 
or its reduction to the lowest possible 
extent. 


Other Methods to be Used in the 
Achievement of Clean Air 


(a) The adoption of this procedure 
(or a similar one) by all local building 
authorities. 

(b) The extension of the method to 
all post-war houses, private as well as 
publicly owned. 

(c) Education of members of local 
authorities and of housing committees 
to the needs and possibilities. 

(7) Education of householders and 
the community generally. 

(e) Education of school children and 
teachers. 

(f) Demonstration in health exhibi- 
tions, e.g., in public libraries. 

_ (g) Local observations of atmospheric 
pollution like that described in the 
pteceding paragraph—and comparisons 
with cleaner places. 

(4) Legislation requiring the elimina- 
tion of smoke production in all new 
houses first, and then in existing houses 
—possibly with a subsidy in the latter 
case; and giving local authorities 


powers and obligations for the setting 
up of smokeless zones and their gradual 
extension. 

(7) It should then be possible to 
rectuit people who have so _ long 
suffered, even if often unconsciously 
and without resentment, from the toxic 
and destructive effects of the wasteful 
use of fuel, to active support of meas- 
ures for the complete removal of this 
so fesistant an evil. 
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SOLID. SMOKELESS. FUELS SITUATION 


Report of an Inquiry by the Society’s Publicity 
Conumuntee by F 4 Redstone 7 FR Sand, ES 1A, 
Chairman of the Committee 


It will be recalled that at the Harro- 
gate conference last year a resolution 
was passed urging local authorities to 
encourage the use of solid smokeless 
fuels in houses equipped with the new, 
approved appliances, which are suitable 
for these fuels. The resolution was duly 
submitted to the 1,740 local authorities 
in Great Britain, of which about 100 
replied or discussed the resolution with 
the Society. This is a small proportion 
of the total, but no specific reply was 
asked for, and it is known that many 
other authorities considered the resolu- 
tion. 

An examination of this limited 
number of replies and the general tenor 
of comment on the resolution, which 
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was shown also by fifty press reports of 
Council discussions, revealed a disturb- 
ing lack of interest and understanding, 
by some authorities, of the nature and 
value of solid smokeless fuels for 
domestic use. To what proportion of 
authorities this criticism applies is not 
known, for our information is so incom- 
plete; but as far as we can judge it is 
substantial. 

It is fully appreciated that there have 
been, and still are, many difficulties in 
the way of extending the use of solid 
smokeless fuels by substantial amounts 
and since the new appliances began to 
be installed in new houses it has been 
inevitable that many of them should, 
for™ the time “beme,- have to: . burn 


bituminous coal. These appliances are 
nevertheless more efficient with smoke- 
less-i fuels; and if--we ate to. achieve 
domestic smoke prevention in our time 
we must press on mote vigorously with 
the programme that has been advocated 
by the Society and was recommended 
in the Simon Report on.“ Domestic 
Fuel Policy.”” The implementation of 
this policy must be gradual and pro- 
eressive, and must be based not only 
on the availability of suitable fuel at a 
suitable price, together with the installa- 
tion of the new types of open fires, 
stoves and boilers, but also upon a 
campaign of publicity, explanation and 
encouragement, in which the local 
authorities must play a leading part. 

The solid smokeless fuels upon which 
progress must depend—we are not 
considering on this occasion the parts 
to be played by gas, electricity and 
district heating—fall into three main 
groups. First, there is anthracite and 
the other low-volatile smokeless coals 
from South Wales. Then there is gas 
coke (and locally, some coke from coke 
ovens), and finally the semi-cokes sold 
under trade names and produced by 
the distillation of coal at relatively low 
temperatures. 

Anthracite and the other natural 
smokeless coals are available to a 
limited extent only because of their high 
export demand—they help to buy our 
Canadian bacon, for instance—and it is 
unfortunately improbable that much 
more can be diverted in the near future 
to the domestic home market. There 
is much room for the development of 
the low temperature carbonization pro- 
cesses, but the amounts of these fuels, 
such as. -“Coalite- and" -Rexco *? cate 
at present limited and fully taken up, 
and the expansion of production we 
may hope for must of necessity take 
time, -Gas*coke, om the Other, hand, is 
manufactured in considerable quantities 
throughout the country, and is at 
present in such good supply that it has 
been freed from all rationing control. 
It is through the wider use of coke as 
an open-fire fuel, and for boilers and 
stoves, that we can make the earliest 
and most substantial progress. 

The replies from local authorities 
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showed, however, that in many cases 
little or nothing is being done to en- 
courage, let alone require, the use of 
coke or other smokeless fuel. In only 
one instance, which we have heard 
reported during this session, was any 
attempt being made to ensure that 
nothing but smokeless fuel would be 
used. In other cases, smokeless fuel 
would be required when proposed 
smokeless zones were established. 

In some instances, local authorities 
appeared to wish to take action, but 
felt that they could not do so because 
of difficulties in distribution, price, or, 
in the mining areas, because of the 
special problem raised by concessionary 
coal. In many cases, however, it was 
apparent that the value of coke as a_ 
domestic fuel was not appreciated as it 
should be. This is in part a regional 
problem, dating back for many years, 
and which makes all the more necessary, 
in what we may call the backward areas, 
the campaign of explanation and propa- 
ganda already mentioned. It was also 
indicated, but perhaps only with refer- 
ence to certain areas and certain grades 
of coke, that the quality of the fuel met 
with some criticism. 

The position to-day may be summed 
up by saying that although the new 
appliances are proving themselves to be 
satisfactory, and although gas coke, 
even if not the other smokeless fuels, is 
at last easy .to obtain, there: are still 
many difficulties to be overcome. Pro- 
gress is indeed being made, yet many 
opportunities are being lost, new areas 
of smcke pollution are coming into 
being, and only a fraction of what could 
be done by local authorities to encourage 
smokelessness, is 1n fact being done. 


Deputation to the Gas Council 


The Publicity Committee was_ tre- 
quested by the Executive Committee to 
examine the situation, and as a result a 
deputation from the Committee met 
Col. H. C. Smith, Deputy Chairman of 
the Gas Council, to urge examination 
of the price, quality and distribution of 
coke, and to express the Society’s hope 
that it would be possible to give more 
publicity to popularize it. 

The deputation was assured that the 





Gas Council and the Area Gas Boards 
were anxious to do all that the Society 
wanted, but they had many problems 
to solve. With regard to price, coke 
was being sold at prices determined by 
the Ministry of Fuel and Power, and 
any reduction could be made only by 
raising the price of gas, which was an 
equally important smokeless fuel. In 
many ateas the price of coke was 
virtually less or the same as good house 
coal, while on an effective heat basis its 
real cost was the same as coal if their 
prices were in the ratio of 101/- for 
coke to 90/- for coal. 

On distribution, arrangements were 
being made in some areas with the fuel 
merchants for more favourable selling 
margins, which would help to encour- 
age the sale and improve the distribu- 
tion and availability of coke. It was 
hoped that these new arrangements 
would be extended to other parts of the 
country. 

It was agreed that the quality of coke 
vatiea. considetaply, and. that. the 
industry was fully aware of the need to 
secure improvements. The quality of 
coke depended, however, mainly on the 
quality of the coal from which it was 
produced, and was part of the general 
problem of coal quality. 

On education and propaganda to 
popularize coke, and in some areas to 
secure its better acceptance as a fuel 
comparable in quality with coal, it was 
stated that the Gas Council was anxious 
to develop a campaign of the kind urged 
by the Society, but until the problems 
that had been discussed were more 
clearly on their way to solution it 
would be unwise to do so in all areas. 
Nevertheless, plans were in hand for a 
publicity campaign, which included a 
film, film flashes, posters, layouts and 
leaflets. The campaign would be opet- 
ated by the Areas Boards to suit their 
individual needs. The need for publicity 
among local authorities, as suggested by 
the Society, was appreciated and would 
be borne in mind. It was emphasized 
that the use of coke for domestic 
purposes, and the public attitude 


towatds it, varied considerably from 
one part of the country to another, so 
that to a certain extent the matter had 
to be considered on a regional rather 
than a national basis. 


The Semi-Cokes 


Although attention has been given 
almost entirely to gas coke in this 
review, mention should be made of the 
low temperature carbonization fuels or 
semi-cokes. Numerous processes have 
heen devised for treating coal in this 
way, and several have been operated 
on a commercial scale in this country. 
The most successful, and best known, 
is-of course the *-Coalite” process, 
and we are glad to learn that work has 
begun on long-term schemes of recon- 
struction and modernization, and that 
this will ultimately result in progres- 
sively increasing rates of annual pro- 
duction. Increasing production to the 
limit of availability of suitable coal 
supplies, it is stated, does not present 
any technical problem, but, until the 
National Coal Board have completed 
their work on the preparation of a price 
structure, it 1s not possible to vive. aa 
estimate of the contribution that the 
low temperature carbonization industry 
can make towards the solution of the 
long-term problem. 

Whereas the “‘Coalite” process makes 
use of small coal, the “ Rexco”’ process 
was particularly designed to use nut- 
sized. coal, which means that the 
original capillary structure of the coal 
is preserved and a dense, hard fuel is 
produced. 

It is outside the scope of this short 
report to discuss the properties and 
special advantages of the low tempera- 
fufe.. carbonization fuels, coke; the 
natural smokeless coals and the manu- 
factured smokeless ovoid fuels such as 
~ Phurnacite,’ This cat: best be done 
by those directly concerned with the 
fuels, and it is hoped to publish a series 
of illustrated articles about them in 
Smokeless Air. Such a series would be 
especially interesting and useful at the 
present time. 
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DISCUSSION ON ““NEW HOUSING ’’ PAPERS 


The Chairman, Dr. Harold 
Hartley, in opening the discussion, said 
that if means could be devised for 
eliminating smoke from the domestic 
chimney, a great step forward would 
have been taken towards the ideal of 
the smokeless city. The authors in 
their papers had reminded them that 
they had available anthacite, coke, and 
steam coals. They had made reference 
to the existence of fires, cookers and 
water heaters, of a variety of designs 
suitable for use with these fuels. They 
had also mentioned that the amount of 
bituminous coal burned in the home 
still exceeded greatly the weight of 
smokeless solid fuels. In fact there 
was not as yet available enough smoke- 
less fuel to replace all the bituminous 
coal burned in our homes. 

Of late years a great deal of work 
had been done to develop domestic 
equipment with which the necessary 
work could be carried out at a much 
higher efficiency than was the case in 
the past. One author had mentioned 
that with modern appliances the fuel 
consumption could be halved, although 
in actual practice it was not found that 
this happened, because users tended to 
raise their standard of comfort. There 
was an obvious need for apparatus 
which would burn bituminous coal 
smokelessly, and a good deal of work 
was now concentrated on finding a 
solution for the problems involved. 

From the point of view of smoke 
elimination it was unfortunately not 
enough to install a piece of apparatus 
designed for the burning of smokeless 
fuels, as such apparatus would in many 
cases work satisfactorily with the 
bituminous coals, and there would still 
be much to be done, were' adequate 
smokeless fuel supplies available, to 
presuade British householders to stop 
burning coal. 

So fat no one seemed to have suc- 
ceeded in designing an open fire in 
which coal could be burned smoke- 
lessly, although some reduction in 
smoke production had been effected. 
More effort should be concentrated on 
this matter by appliance manufacturers, 
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who would feel a greater’ urge to do so 
in the future as the smokeless zone 
concept is developed. 

The standards of comfort provided 
by houses erected in the post-war 
period were much higher than were 
attainable in the same class of property 
in the past. Quite a number of openable 
stoves had been installed, and if this 
trend grew the problems facing the 
appliance designer might be simplified 
a little when endeavour was made to 
bring about smokeless burning. Be 
that as it may, the increase in popularity 
in that class of apparatus was a welcome 
sign. 

A. C. Hazel (Coalite and Chemical 
Products Limited), in congratulating 
the speakers, also thanked them, and in 
particular Mr. Redstone, for the en- 
couraging remarks he made regarding 
the “‘ Coalite ” process of low tempera- 
ture carbonization. 

Mr. Hazel stated that in view of these 
remarks, the Conference might like to 
know that his Company had increased 
the production of “‘ Coalite ”’ by 18 per 
cent. in the past 15 months. However, 
the future progress depended to a very 
great extent on the price of coal, and he 
was most interested in the remarks made 
by Dame Vera Laughton Mathews in 
her Presidential Address, when she 
suggested to the National Coal Board 
that they might consider increasing the 
price of bituminous coal supplied for 
use for domestic purposes, in view of 
the damage the burning of this raw coal 
did to the community at large, and 
reducing the ptice “of. coal=to: those 
organizations which produced smoke- 
less solid fuel. 

Mr. Hazel mentioned that another 
way of encouraging manufacturers of 
smokeless fuel would be to remove the 
9d. per gallon new Excise Duty on 
indigenous fuels. He pointed out that 
as far as his own Company was con- 
cerned, the removal of this Excise Duty 
would mean a reduction in the price of 
‘ iCoalite< of 5s. pet ton: 

Mr. Hazel said that, speaking per- 
sonally, he had heard that if the price of 
bituminous coal for domestic purposes 


was increased by 6d. per ton, it was 
possible that the price of reactive cokes 
might be reduced by anything up to 
ss Od = per, Cit: 

However, it was a little difficult for a 
person in his position to comment on 
these points, though he was very in- 
terested indeed in Dame Vera’s sugges- 
tion. 

A great deal had been said by various 
speakers about the Simon Committee’s 
Report, and Mr. Hazel wondered what 
had. happened-to.-this: Report. -The 
Ministry of Fuel and Power had 
appointed a Fuel and Power Advisory 
Council consisting of very eminent 
people to report on domestic fuel 
policy, and their chief recommendation 
was that the main winter space and 
water heating load should be under- 
taken by smokeless solid fuel, which 
was obviously in line with the views of 
the Smoke Abatement Society. 

Nearly three years had elapsed and 
nothing had been done about it. Could 
mot. this “Conference, celebrating. its 
21st birthday, draw the attention of the 
Minister by telegram to the. fact that 
delegates were seriously concerned at 
the delays in the implementation of this 
most important Report ? 

J. S. Williams (Director of the Coal 
Utilisation Joint Council) said that his 
Council—which wholeheartedly sup- 
ported the smoke abatement move- 
ment—had recently been giving a great 
deal of thought to the problems likely 
to arise from the creation of smokeless 
zones. 

The elimination of domestic smoke 
could be achieved in three ways ; by an 
extension of the use of gas or clectricity, 
by the use of solid smokeless fuels, 
ot by burning bituminous coal smoke- 
lessly. It was recognized, however, that 
it would be impracticable for gas and 
electricity to supply the whole domestic 
load, as this would raise at once the 
question of peak loads and the cost to 

‘the consumer. Moreover, it would be 
at direct variance with Government 
policy that in the national interest the 
‘main winter domestic heating and hot 
water loads should be borne by solid 
fuel. : 
— Of a total domestic consumption of 
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some 35 million tons of solid fuel a 
year, only 6 million tons was at present 
smokeless solid fuel, and the remainder 
was bituminous coal. The Council had 
been given to understand that, for the 
next five yeats or so, there would be 
little hope of additional supplies of the 
natural smokeless fuels, such as anthra- 
cite and dry steam coal, and that the 
prospective increase in the supply of 
carbonized smokeless fuels was only 
likely to be to the order of a few million 
tons. This increase could make no 
appreciable contribution to replacing 
entirely the 29 million tons of bitu- 
minous coal at present used in the 
home—and even this tonnage was 
restricted by reason of today’s difficult 
supply conditions. 

With this. big “gap “between ‘tlre 
possible supply of smokeless fuels and 
the total domestic demand, it would 
seem that the ultimate solution to the 
problem of domestic smoke abatement 
lay in the progressive development of 
appliances capable of burning bitu- 
minous coal with less and less smoke. 
The evidence available at the present 
Stage Of research, (however was. that 
the burning of bituminous coal com- 
pletely smokelessly in the open grate, 
which was the crux of the problem, was 
not likely to be achieved for many years. 

the Council's fear. “theretore, was 
that if a general movement developed 
to establish smokeless zones throughout 
the country, there would be neither 
sufficient quantities of solid smokeless 
fuels nor of appliances capable of burn- 
ing bituminous coal smokelessly. In 
the result, the smokeless zone move- 
ment might well be discredited. If the 
present supplies of solid smokeless fuels 
were to be used to best advantage in the 
interest of smoke abatement, it would 
be better if certain of the new towns or 
re-development areas declared their 
intention of being “ cleaner air” zones. 
A new town started clean and it would 
Seem tight and proper to keep it.so; 
this could be done at little expense as 
the new houses could be equipped from 
the start with suitable appliances. 

In other areas, the Council suggested 
that local authorities should accept 
initially a less stringent standard than 


the absolute smokelessness required 
under the present Corporation Acts. 
An advancing programme, by which 
the better and cleaner appliances which 
were now available were widely in- 
stalled, would secure an ever increasing 
measute of smoke reduction over the 
country as a whole, which would be a 
much more practicable contribution to 
smoke abatement than the piecemeal 
introduction of a number of isolated 
smokeless zones with all their attendant 
difficulties of fuel supply. 

Councillor C. E. P. Stott (North 

West Area Gas Consultative Council) 
' stated that he represented the North 
Western Gas Board and he congratu- 
lated Alderman Goulden on the contri- 
bution made to the Conference and 
patticulatly his demand that the prob- 
lem of coke consumption should be 
brought within the understanding of the 
housewife. 

The North Western Gas Board were 
spending £1,000 per week in advertising 
the use of coke and gas, and last year the 
Gas Board had sold 15,000 coke grates 
and anticipated selling considerably 
morelin the current: year. “lhe coke 
erates wete available on the hire pur- 
' chase system at a charge of 7d. per week, 
which included installation. 

From a psychological point of view, 
it was desirable to sell coke cheaper 
than coal as the average domestic con- 
sumet looked upon coke as a kind of 
cinder left after coal had been utilized. 
He was aware that the calorific value of 
coke and good household coal was the 
same but only experience would prove 
this fact to the housewife. In _ his 
opinion, it was undesirable to negotiate 
with the Gas Council in regard to the 
question of coke. The Gas Council had 
no part to play in the production or 
distribution and all negotiations should 
proceed through the twelve under- 
takings which were autonomous. 

At one time, the gas cooker was 
unfamiliar and unpopular but today 
there was a queue of women waiting 
to secure gas cookers. By demonstra- 
tion and propaganda, the present un- 
popular coke could be translated to a 
like popularity with a queue demanding 
service. 


P. H. Saunders (Chief Smoke Abate- 
ment Inspector, Liverpool) said he 
thought the cost of smokeless fuels 
was the deciding factor in overcoming 
the problem of domestic smoke. In 
Liverpool gas coke which has been 
found to be suitable for the domestic 
open grate, and which is in plentiful 
supply, is sold at something like 55s. 
per ton and this no doubt accounts for 
the many conversions from taw coal 
burning. 

He was certain that if domestic coke 
could be made available at 55s. a ton 
in all large towns it would become the 
most popular fuel for the many thou- 
sands of existing open fireplaces and 
would bring about a _ considerable 
reduction in pollution of the atmos- 
phere. 

Mrs. I. Heppleston (Wakefield Rural 
District Council), who was a delegate 
from the West Riding of Yorkshire 
Smoke Abatement Committee, spoke of 
the various ways in which the pollution 
of smoke and fumes affected the house- 
wife. She -gave. personal experiences 
regarding her own home and locality 
and the troubles brought on by the use 
of bituminous coal. Councillor Mrs. 
Heppleston thoroughly approved of 
the better conditions and modern 
machinery already being experienced by 
the miners, but she appealed to the 
officials of the National Coal Board to 
go further and install cleaning plants 
for the raw coal and a more modern 
method of boiler stoking, so as to re- 
duce the amount of smoke and grime 
which belched forth from the colliery 
chimneys, thereby polluting the country- 
side. Her final words were to the house- 
wife to get together and try in some 
small way to clean up these dark spots 
of which our country has many. 

D. G. Rose (Coke Manager, North 
Thames Gas Board) said that three 
authors introducing their papers ap- 
peared to ask for reassurance as to the 
adequacy of supplies of solid smokeless 
fuels, and the matter had received 
further attention in the discussion, one 
speaker having suggested that the prob- 
lem was of such magnitude as to call for 
“* moderation.” 

Speaking for the coke side of the 
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Gas Industry, Mr. Rose said that in his 
judgment there was nothing in the 
present or forward position that should 
occasion any moderation in the efforts 
of the Society. There were problems, 
of course, but many of the difficulties 
that had been mentioned were essen- 
tially matters of distribution. The Gas 
Industry had these well in hand, 
however, and he felt sure that Councillor 
Lancaster and Alderman Mrs. Engwell, 
who had spoken of deficiencies in two 
London boroughs, would find a con- 
siderable improvement during the com- 
ing winter. 

James Law (Sheffield), in a written 
contribution said it was very dis- 
appointing to note that in all five 
papers submitted no word of encourage- 
ment of any kind was given to District 
Heating. Most of them. were agreed 
that such a method was ideal and their 
only misgivings are regard to cost. 

Mr. Turner’s statement on possible 
costs of District Heating appeared to be 
contradictory for he stated that “ there 
is a paucity of reliable data on which to 
place reliable estimates,’ then later 
stated “after a careful consideration of 
the available data the Corporation do not 
consider the very large investment 
would be justified—and that other 
Corporations are reaching the same 
conclusion.” 

He would like to ask Mr. Turner what 
data had been considered and if he had 
had a detailed scheme prepared and 
costed or was he judging from the un- 
complete data so far available from the 
schemes that were as yet in their initial 
stages ? He mentioned Dagenham and 
the figures shown by them appeared to 
contradict his pessimism on this matter. 

In discussing the various schemes that 
were in operation, it was understood 
that at least four of them had been 
curtailed and the general policy changed 
almost out of recognition. 

Those that were operating were doing 
sO on temporary plant. Even with 
these handicaps, the highest costs 
compared with traditional methods, at 


the same time giving increased service. 


On the better schemes, it was under- 


- stood that the costs were below normal 





_and the most important feature was that 
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Smoke had been practically abolished in 
those areas. 

It was felt that this matter had had 
too scanty consideration and it was the 
duty of the New Towns Corporations 
to investigate the matter much more 
closely than had been done and to 
publish the figures. 

The figures given recently in a report 
on District Heating in American 
Housing were startlingly low. Surely, 
if the Americans could achieve such 
economical results there should not be 
any difficulty in the engineers of this 
country doing the same ? 

Donald V. H. Smith, in a written 
contribution, said that owing to the 
large number of speakers at the discus- 
sions on Housing and the New Towns, 
he was not fortunate in being able to 
add afew words. Mr. Turnet’s general 
statement of the problem was admirable, 
but he could not let some of the state- 
ments pass without comment. 

He “stated- there is “a. paucity: of 
teliable data on which to base estimates 
of capital and working costs,” and also 
“after careful consideration of the 
available data, the Crawley Corporation 
did not consider the very large invest- 
ment which would be necessary, would 
be justified.” 

The conclusion indicated in respect 
of Crawley might or might not be 
justified, but he submitted that any 
such general conclusion was premature 
without fuller investigation of data of 
schemes in progtess. 

The plain fact was that District 
Heating had so far, in Great Britain, 
never had a fair chance. Even many of 
the schemes in progress had been 
badly curtailed after commencement, thete- 
by greatly increasing the incidence of 
fixed charges per dwelling. 

In spite of that, and despite some 
small teething troubles that have been 
overt publicized, much of the data 
already available conveyed an encourag- 
ing impression. Admittedly, the final 
picture was not yet complete for full 
guidance and general publication, and 
he would suggest that until it was 
judgmént should be suspended. 

The fuel position was so precarious 
that any method that could give a better 
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service at the same, ot even lower, fuel 
costs, 
examined than had been the case so far, 
and he did not despair of this country 
being able to emulate and at least equal 
what so many other countries had 
done in this direction. 

Cyril H. Walker, replying to the 
discussion, said that the use of smokeless 
fuel was largely one which was deter- 
mined (i) by the efficiency of the fire- 
place (which must be of special design), 
and (ii) by educating those we expect to 
use the apparatus in the proper use of 
fuel—subject to there being sufficient 
storage space at the premises for the 
additional bulk, and to the suppliers 
being prepared to reduce their prices, 
temporarily maybe, to encourage people 
to burn the fuel; and lastly to there 
being ample supplies. 

He was not at all sure that to say the 
demand for smokeless fuel would 
outstrip the supply was a good teason 
for going slow. The obvious answer, 
it seemed to him, was that more use 
could be made of the by-products by a 
proper coking of coal than by permitting 
its by-products to waste in the air and 
encourage smoke nuisance. 

Insofar as an apparatus that would 
use ordinary coal in a smokeless way, 
and with high efficiency, was -con- 
cerned, Mr. Walker thought that this 
would depend too much on efficient 
stoking to be reliable ; and it was there- 
fore for the industries concerned to see 
that supplies of smokeless fuel were 
available. 

With regard to Mr. Smith’s written 
contribution, it was-a factsthat the 
figures concerning Dagenham were 
correct, but he could not agree that there 
would be any substantial saving in 
maintenance costs on the property. In 
his experience this had not been so, 
although, of course, there were some 
slight savings which, if one was not 
careful, might be offset by additional 
maintenance costs elsewhere. The 
experiment was an excellent one, and he 
thought possibly the Society might like 
to inspect the joint efforts of Dagenham 
and themselves at a later date. 

_ EF. J. Redstone said that as chairman 
of the Publicity Committee he would 


must be even more closely. 
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like to get in touch with every one in 
the country who had the enthusiasm 
displayed that morning by Alderman 
Goulden. 

It was undeniable that progress was 
being made by the Society in securing 
cleaner air, and this was no doubt being 
brought about by a process of “ gradu- 
alism.”” ‘The tenacious attitude of the 
Society in furthering its aims was 
bringing tfecognition and this was 
evidenced by the programme and 
material submitted to this Conference. 

He agreed “with “Alderman Mis. 
Engwell (Barking) that the Society had 
been temiss on this occasion by its 
failure to more adequately present the 
women’s point of view from the plat- 
form and this would be kept in mind 
for next year’s proceedings. 

C. A. C. Turner, in reply, said: I 
am vety glad to have this opportunity 
of replying to the written observations 
by Mr. James Law-and Mr. Donald 
V. H. Smith submitted to the Society 
after the conclusion of the Conference 
at which my paper on “ Smoke Preven- 
tion and the New Towns” was dis- 
cussed. 

Before investing the very large sum 
of money required to develop a com- 
prehensive district heating scheme for 
a town, the developer must consider 
not only estimates of capital cost but 
the extent to which the product will be 
marketable both in good times and in 
bad over a substantial period of years. 

In many parts of America and of 
Europe the normal winter temperatures 
are so low that living is impossible 
without the comfort of substantial 
artificial heat. The occupant is com- 
pelled to provide this heat over periods 
of three or four months every year, 
either by means of the extensive use of 
solid fuel or the introduction of a 
central heating plant in each dwelling. 
Under these conditions the annual cost 
to which each individual is committed 
is substantial, and the investor in a 
district heating plant can assume that — 
practically the whole of the inhabitants 
of such areas will purchase heat from his 
central plant at a lower cost than they 
could provide a similar standard of heat 
themselves. In England these condi- 





tions do not prevail, and in many 
winter seasons perfectly adequate com- 
fort can be secured from a relatively 
small outlay in solid fuel, gas or 
electricity. “in these. ‘circumstances, 
heating to the American or Continental 
standard becomes a luxury and not a 
necessity, and will be used only if the 
family budget permits of this expen- 
diture without depriving the individual 
of other luxuries or even necessities 
which he values more highly. 

The capital cost of district heating 
must be incurred virtually in its entirety 
before the scheme is put into operation 
and the capital charge and maintenance 
must be defrayed by the developer in 
perpetuity. 

Under English conditions it is prob- 
able that in a slump large numbers of 
people would terminate their agree- 
ments at the shortest period possible, 
and would thereafter depend upon the 
use of gas or electricity. It is well 
known that the widespread use of 
electricity for domestic purposes, espe- 
cially when used intermittently, has 
already caused embarrassment in a 
country in which the generation of 
electricity is costly. If this were further 
aggravated in a period of slump, there 
would be far-reaching consequences 
to the electric supply throughout the 
country. 

District heating must be considered 
in the dual capacity of heating and hot 
water services. The hot water service 
is far more economical provided by 
local appliances without the very heavy 
loss on street mains ; and this virtually 
eliminates the provision of district hot 
water. 
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In the English climate, humidity of the 
air makes high temperature heating in 
dwellings much more uncomfortable 
and less readily acceptable than in a 
country where the. air is dry, and 
English heating schemes ate run at 
lower temperatures. It is almost 
universal to find that the Englishman 
augments the heating from local electric 
sources, thus again adding to the 
undesirable load on English electricity. 


The varying English winter makes 
the average expenditure on fuel over a 
series of years a factor which varies 
considerably and the householder will 
therefore go through some _ seasons 
during which his expenditure on fuel, 
if under his control, is light. Similar 
saving takes place when he goes for 
holidays, week-end visits or similar 
occasions. Even if the householder 
turns off the radiator heating, heat losses 
in the mains largely remain. Under these 
circumstances a steady commitment 
over a substantial period is almost 


non-existent in England and indeed in 


many periods the heating which the 
district heating provides is not required. 


Recent legislation has caused em- 
barrassment to all building owners who 
provide substantial services for their 
tenants, and in many cases has involved 
them in appreciable loss. Calculations 
so far made between the inevitable 
minimum running costs and capital 
charges of a central scheme compare 
unfavourably with the necessities of a 
household living within a modest 
income. ‘This situation so far precludes 
consideration of district heating as an 
assured economic project. 


Railway Smoke 


(DD A STATEMENT OF THE PROBLEM 
WO. Skeat,’B.5c.(Eng.),.A. Mel Mech Fo, il boco kr. 


Introduction 


It may take a million years to make 
a lump of coal. Tt can be wasted: in -a 
minute. Nearly all of us must, at one 
time or another in the past, have been 
guilty of some wastage of coal, however 
small. It is, however, with the railways, 
as one Of the ffeatest “usets ot this 
increasingly precious national asset, 
that we are concerned to-day. 


A substance which has been so care- 
fully and laboriously built up as a piece 
of coal deserves appropriately careful 
use ; quite apart from this, the feeling 
of pride in a job well done is an out- 
look which should be encouraged by 
the railway authorities to such an extent 
that every fireman on the road and every 
lighter-up in a running shed will feel a 
personal satisfaction in striving to attain 
the nearest possible approach to perfect 
combustion. 


1. Historical Note 


Mr. M. G. Bennett, whose report 
accompanies this paper, has already 
outlined some of the early circumstances 
which led to the abandonment of coal 
as locomotive fuel as early as 1826. 
Between thirty and forty years were to 
elapse (during which time coke was the 
universal fuel in this country) before 
engineers had solved the general prob- 
lem of burning coal successfully in 
locomotive fireboxes. During the 
whole of this long period, constant 
efforts were made to use coal, especially 
by Joseph Beattie, J. J. Cudworth, and 
D..K./ Clark. . Vhe fitst two-of-this trio 
made the fatal mistake of producing 
ovet-elaborate devices for incorporation 
within the general conception of the 
Stephensonian locomotive ; but in this 
respect they were in a goodly company, 
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for even one hundred years later, this 
lesson still has not been learned. Their 
elaborate double fireboxes and feed- 
heating devices are now only of historic 
interest. The redoubtable Clark, how- 
ever, came much nearer the solution, 
for his proposal was simply to fit over- 
fire air-jets, an idea which has been 
revived of tfecent years with much 
publicity on the other side of the Atlan- 
tic. It speaks muchséor the degree or 
insularity sometimes achieved by loco- 
motive engineers in the past, that this 
simple device, though perpetuated for 
many decades on Clark’s railway (the 
Great North of Scotland Railway) never 
became widely adopted. Probably it 
was regarded as an ovet-refinement. 
But in regard to another develop- 
ment about the year 1860, which took 
place on the Midland Railway under 
Matthew Kirtley, there was no such 
insularity. It was widely and quickly 
perceived that by placing a brick arch 
ity the position it now occupies, and by 
adding a deflector plate or “ scoop” 
fitted inside the firedoor and pointing 
towards the arch, the whole firebox was 
divided into a lower portion (the 
furnace) and an upper portion (the 
combustion chamber). This was the 
ultimate solution to the problem which 
had confronted locomotive designers 
for more than thirty years, and an 
understanding of the excellent sim- 
plicity “of “the Jidea “is: essential,’ “for: 
given the right conditions, 1.e. suitable 
erades of coal, good maintenance of the 
locomotive, and adequate skill and 
discipline on the part of the fireman, it 
is undoubtedly possible to achieve 
almost complete combustion with no 
other aids. In fact it was probably a 
realization »of ‘this “that. made DD; 47K: 
Clark’s steam-air jets appear almost 





unnecessary and prevented their wide- 
spread use. 


Oil Fuel on the Great Eastern Railvay 


Mention should be made of the 
pioneering attempts made by the former 
Great Eastern Railway to substitute oil 
fuel for coal during the period 1889- 
1909. ‘The motive behind this develop- 
ment was not, however, to find a sub- 
stitute for coal but to find a use to which 
unwanted residue could be put. The 
oil, which was a by-product in the 
manufacture of gas for lighting railway 
carriages, was injected into the firebox 
by steam-operated injectors, and the 
device was most successful. It has 
often occurred to the author that more 
use might be made of this system of 
utilizing crude oils, where the economic 
conditions warrant it, since a very fine 
measure of control can be exercised 
ovet the combustion in the firebox— 
finer, indeed, than with solid fuels. 


Present-Day Fuels and Prospects 


To-day, however, the railways are 
at the mercy of the present conditions 
obtaining in the coal industry. They 
are by no means the only industrial 
users to suffer from the obligation to 
take what grades of coal are meted out 
to them, irrespective of their suitability. 
Thus we find domestic coal being 
delivered to running sheds instead of 
steam coal; while the present-day 
drive for mechanized coal cutting is 


resulting, as everyone knows, in an 


undue proportion of dirt being supplied. 
At the same time, mechanical handling 
devices are apt to treat coal roughly and 
to give rise to a high percentage of fine 
dust. All these factors have a bearing 
on our problem, because these mechani- 
cal methods have ‘come to stay. A 
further circumstance is also to be noted: 
the best seams are naturally worked 
first ; later on, attention is turned to the 
secondary deposits, so that we are 
tending all the while to produce coal of 
gradually lowered quality. These de- 
pressing conditions must be faced, 
however, if the smoke problem is to be 
overcome. 
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2. Sources of Railway Smoke 


(a) Running Sheds 


A locomotive when working a train 
that is properly on the move, if it has a 
capable fireman and reasonably good 
coal, should not make enough smoke 
tO Causes a nuisance. [hes author's 
present house overlooks a quadruple- 
track steam-operated tailway, but 
the amount of smoke and smuts is 
infinitesimal compared with that in the 
Westminster atmosphere in which he 
lived from 1938 to 1946; indeed he 
has to record Westminster air as the 
most polluted in which he has lived for 
any length of time, yet no steam- 
operated railway was within a mile of 
his flat. It should be remarked here 
that the layman almost always refers 
to the exhaust steam of a locomotive 
as ““smoke” and his ideas on smoke 
emission by locomotives are apt to be 
distorted accordingly. 


But there is no denying the fact that 
the stables of the iron horse are in 
many cases approaching Augean con- 
ditions, and it is much to be hoped that 
the National Smoke Abatement Society 
can play the role of a modern Hercules 
in securing a thorough cleansing. The 
author feels strongly about this matter, 
for the railway steam locomotive, in 
his opinion, is one of the greatest of 
all man’s inventions; it acquires a 
considerable glamour in the spectacular 
role it plays in our modern life, yet 
off duty it is housed in conditions 
which are absolutely disgraceful. Small 
wonder that recruitment into the 
various grades of running shed staff is 
difficult. 


Apart from the poor physical con- 
dition of so many sheds, there is the 
problem of avoidable dirt due to 
ineficient methods of firing and lighting- 
up. Indeed, the smoke emitted from 
locomotives freshly lit up in running 
sheds is the most serious aspect of the 
whole subject of railway smoke. Many 
important. sheds are not. far from 
dwelling-houses and if these are to 
leeward, the inhabitants may well have 
cause for complaint. Since railways 
have to be worked twenty-four hours a 


day, seven days a week, there will not 
even be an odd day or two when free- 
dom from the nuisance can be expected. 


Running sheds, then, must be counted 
as the worst sources of atmospheric 
pollution by railways, particularly when 
locomotives which have been out of 
service any length of time, and are 
therefore cold, are concerned. Three 
other places where railway smoke can 
be a nuisance remain to be mentioned : 
stations, shunting yards and tunnels. 


(b) Smoke 


Stations 


A few days ago the author witnessed 
an everyday occurrence which neverthe- 
less is typical. A cross-country train 
arrived at a large station where engines 
were, »to ~be > changedix> The= engine 
which was to take the train onwards 
artived in a convenient siding about 
30 minutes before the train appeared. 
Not the slightest attempt was made 
during those thirty minutes to prepare 
the fire of the waiting engine for its 
forthcoming run; but after engines 
had been changed and the waiting 
engine had backed on to the train, the 
fireman statted piling quantities of coal 


Emission when standing in 


into the firebox till it was level with the ° 


firedoor ; a vast plume of filthy smoke 
poured out and the blower had to be 
put on full, lifting the unburnt carbon 
some eighty feet into the air and giving 
it sufficient start to blow over against 
a row of houses alongside. 


The cure for station smoke is pre- 
paredness, plus a judicious use of the 
blower and adjustment of the firedoor 
opening to make combustion as com- 
plete as possible. 


(c) Smoke during Shunting Operations 


The author thinks that complaints 
about smoke during shunting operations 
are apt to be exaggerated. During the 
actual train movements, the fire is 
generally kept fairly clean and as most 
shunting engines are small machines, 
the smoke created is not very bad, for 
in a little firebox the newly added coal 
is soon able to warm up and become 
incandescent. But in between the 
sorting of long rakes 


of wagons, 
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shunting engines may be kept waiting 
about, either for movement across a 
busy set of main lines or queueing for 
visits to water cranes; and those are 
the times when the fiteman is liable to 
fill up the firebox so as to save himself 
all possible effort during ensuing 
Operations. The prevention of smoke 
here follows the same lines as smoke 
prevention in stations. 


(2d) Tunnels 


Next to running sheds, tunnels are 
the smokiest spots on a _ railway. 
Tunnels are nearly always approached 
on either side by a stiff gradient which 
means that there is some heavy “ collar 
wotk” to be done by the engine in 
lifting the train up to the summit. A 
late cut-off in cylinder steam has to be 
employed ; there is 2 correspondingly 
sharp blast on the fite, and enhanced 
likelihood of all the finer particles in 
the firebox, burned or unburned, being 
catried through the tubes and ejected 
via the chimney. ‘Tunnels can be pretty 
bad to the passengers. to the. engine 
ctews they arte an utter abomination ; 
to the civil engineer concerned with 
their maintenance they are a perpetual 
worry; and to those unlucky enough 
to live neat their mouths or ventilation 
shafts they are an unmitigated nuisance. 


a 


The author finds it difficult to see 
how smoke nuisance in tunnels can be 
abolished, but it might be lessened by 
building more ventilation shafts, and 
the Railway Executive might consider 
the installation of large fans and washers 
in bad cases like the tunnels just outside 
King’s Cross Station. In a few cases, 
tunnels have been abolished, being 
converted into deep cuttings where 
engineering and geological features 
permitted ; this too is an idea which 
might be extended to a few other cases, 
since although the capital cost would 
be high, the subsequent reduction in 
maintenance would be very great. 


The best that can be done in the 
circumstances is to approach the tunnel 
with a fire as hot as possible so as to 
avoid the need for firing just before 
entering it. 





3. Railways as offenders in 
Atmospheric Pollution 


(a) How do they stand compared with other 
sources of deposits ? 


Comparatively few statistics are avail- 
able to show the degree to which rail- 
ways alone are the cause of atmospheric 
pollution in vatious towns. The late 
Dr. J. S. Owens has given numerous 
data for mean monthly averages of 
total solids deposited, in tons per 
square mile, for various cities. The 
returns for 1936, which-came to the 
author’s notice in a paper which Dr. 
Owens presented to the Institution 
of Mechanical Engineers, may be taken 
as representative of the period between 
the two World Wars. They show a 
high level of 58.06 for Netherfield Road, 
Liverpool, to 24.35 for Golden Lane, 
London. Several large towns such as 
St. Helens, Stoke-on-Trent, and Bir- 
mingham, which have achieved some 
notoriety in atmospheric pollution in 
the past, showed intermediate figures. 


Mr. M. G. Bennett, however, has 
given some useful guidance in the 
Report which he presented to the 
Joint Conference of the Institute of 
Fuel and the National Smoke Abate- 
ment: Society.~ ble :telerred : to. the 
amount of coal burnt annually in Great 
Britain as about 188,000,000 tons, of 
which about 14,100,000 tons is used 
in locomotives. The average efficiency 
of combustion of the coal used for all 
purposes throughout the country is 
only 25-30 per cent.; but in railway 
locomotives the efficiency of combus- 
tion is 70-80 per cent., so that the rail- 
ways clearly are less wasteful of coal 
than most consumers. Mr. Bennett 
estimated that the railways did not 
contribute more than 2.5 per cent. to the 
total amount of atmospheric pollution 
in the country. The same conclusion 
was stated to be supported by the 
records of the Atmospheric Pollution 
Research Committee of the Department 
of Scientific and Industrial Research. 


This seems to indicate a much better 
state of affairs than in the United States. 
Mr. Roy V. Wright, speaking in 1946, 
at the 39th Annual Meeting of the 


Smoke Prevention Association, Min- 
neapolis, referred to Professor Goss’s 


statement. that ia. 1915, - in: Chicago; 
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steam locomotives contributed not 
more than 22.06 per cent. of the total 
smoke of that city. Mr. Wright said 
that by 1939 this percentage had been 
reduced to 10.15; and this must be 
attributed to better design and operation 
of “locomotives, for ~ in 1939" there 
cettainly were not enough diesel or 
electric locomotives in service in the 
U.S.A. to account for such a reduction. 


(b) The Wastage of Unburnt Fuel 


Having seen that the proportion of 
atmospheric pollution due to railways 
may lie between 2.5 per cent. and 10.15 
per “cent. of the total in different 
countries, the fact must be admitted 
that we have here a definite wastage of 
valuable fuel. It is not too much to 
suppose that the greater part of the 
unburned carbon thrown out of the 
chimney of a locomotive could be made 
to yield up its energy in the form of 
heat if a suitable proportion of oxygen 
in the form of secondary air could be 
introduced above the fuel bed. To 
attempt to do this by manipulation of 
the firedoor alone, though the normal 
course in Great Britain, is not entirely 
satisfactory, because fine adjustment is 
impossible, and even if it were practic- 
able the whole arrangement would be 
thrown out of gear by the opening of 
the door at frequent intervals for firing. 


A further source of unburnt fuel 
which is much mote difficult to deal 
with will perhaps occur to practical 
enginemen but probably not to the 
laboratory investigator. When a shovel- 
ful of coal is fired, there will almost 
cettainly be some fine particles mixed 
with the larger lumps. The lumps will 
fall on to the fuel bed, but the finer 
matter will be drawn off the shovel 
by the action of the blast and will pass 
straight into the firetubes. The only 
remedy seems to be to have a fierce 
enough heat in the upper part of the 
firebox, and a sufficiently large com- 
bustion chamber, for burning of these 
particles to be initiated before they 
enter the tubes. 


The matter is difficult, for com- 
bustion is not an instantaneous process ; 
time is in fact needed for (1) bringing 
the coal to ignition temperature; (2) 
vaporization of the moisture content ; 
(3) distillation and subsequent burning 
of the volatiles ; and (4) actual ignition 
of the carbon. 


The most hopeful line of action for 
the future would; seem to. be “the 
provision of large combustion chambers 
in firebox designs. 


Incidentally, insufficient grate area 
has been a cause of smoke emission in 
certain locomotive designs. If the 
grate area is too small and the engine 
is being worked hard, the fireman will 
tend to throw in more coal in order 
to provide enough fuel for a high rate 
of evaporation. The fire will thus 
be of an undue thickness, and therefore 
the air supplied via the ashpan will have 
difficulty in getting through the fuel 
bed. This is not merely a question of 
enhanced resistance to air flow due to 
the increased thickness, but a result of 
all the entering air being used up in 
combustion before it can get through 


the fire. 


Tn’. Bulletin® No. 135: ‘of “the. U.S; 
Bureau of Mines (‘‘ Combustion of 
Coal: and. <Desion of > “Furnaces—*); 
Kreisinger cites an example of a very 
high firing rate of 185 lb. per sq. ft. per 
hour; with a fuel bed 6'in. to 12 in. 
thick, the whole of the air supplied 
below the firebars was used up at a 
level, 4 in. above the, erate. , Im this 
case the ratio of the weight of air 
supplied to the weight of fuel gasified 
remained substantially constant at about 
7/1, 1.e. less than half the amount of air 
theoretically needed for complete com- 
bustion (about 15<1b: <air per 1b. of 
fuel) is likely to get through the fuel bed. 


When conditions like this obtain, it 
is folly to go on piling coal into the 
firebox, which will simply generate 
mote smoke in the tubes instead of 
more steam in the steam space. If it is 
not possible to modify the design so 
that a more ample gtate area, with a 
correspondingly low rate of firing per 
unit area can be adopted, arrangements 
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should be made so that the extra air 
needed for any exceptionally high rate 
(say over 100 Ib. coal per sq. ft. grate 
per hour) can be supplied as secondary 
air to’ be introduced above the fuel 
bed...” ‘Thus*we are led-back to-D= ka 
Clark and his ~steam-air jets “of “the 
1850s, the basic idea of the “ overfire 
ait jets’? which ate being widely hailed 
as a smoke-reducing device in America 
to-day. 

Work » carried “out at the Battelle 
Memorial Institute, Columbus, Ohio, 
Seems to ‘show that ©“ front. end. 
design (i.e. disposition of cylinder 


exhaust passages, blast pipe, and layout 


of smokebox) does not increase the 
supply of air quite proportionally to the 
output of the locomotive ; an increase 
certainly does take place but not enough 
to match the higher firing rates accom- 
panying heavy steam demand. This 
is an important point to bear in mind ; 
it is simply scientific confirmation of the 
well-known fact that engines which are 
being “‘ thrashed ” (worked very hard) 
ate mote wasteful in coal than those 
working comfortably within their 
capacity. Within reasonable limits, the 
whole beauty of the Stephensonian 
principle applies: an increased use of 
steam produces a stronger blast, which 
in turn promotes fiercer combustion, 
thus leading to a higher rate of evapora- 
tion and enabling the increased demand 
for. steam: to be met: “lf we-abuse the 
machine by overloading it, we have to 
pay the penalty in various ways, one 


of which is the production of black 


smoke. 


4. Past Efforts to Prevent Smoke 
Formation 


(a) Devices in connection with lighting-up 


In Great Britain, the time-honoured 
method of lighting up was to sprinkle 
a layer of coal over the firebars, and 
then to add two or three shovelfuls of 
live coals from the furnace used for 
drying the sand, which was an essential 
feature of every running shed. Further 
coal was then added, and the fire was 
built up gradually until steam began 
to be raised. The amount of coal used 
varied within wide limits ;. apart from 
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variation in grate areas between loco- 
motives, an important influence was 
whether the engine was cold when lit 
up or still warm from a previous trip. 
From a cold start, as much as 7 cwt. of 
coal may be needed; where, how- 
ever, it is possible to fill up the boiler 
with hot water, this figure may be 
teduced-%0: 2: Ot 3; .cwt. 


Where the old-fashioned sand-drying 
furnace has been superseded by the 
Kelbus type, it is no longer possible to 
make raids on the latter for such 
purposes as lighting-up. In such cases, 
firelighters are used. Firelighters for 
locomotives vaty considerably in ma- 
terials from the creosote-impregnated 
sawdust type, about as big as a bundle 
of domestic firewood, which the author 
has noted in use at Camden shed, 
London Midland Region, to the wooden 
cage-like construction (a hollow 6 in. 
cube). which he has seen at Exeter, 
Western Region. The number of fire- 
lighters used will vary with grate area ; 
he noticed in talking to the staff, a 
natural anxiety to dwell on miracles of 
steam raising in which only two to four 
firelighters were said to have been used, 
and a similar reluctance to admit that 
so many as fifteen or twenty were ever 
necessary. 


To help to raise steam in a loco- 
motive newly lighted up, a number of 
devices have been used ; some of these 
are regarded as regular aids, others are 
looked upon as emergency devices. 


During the author’s two years at 
New England, Peterborough, the regu- 
lar method was to couple up a copper 
pipe to the shed pilot which was in 
stearn ; the free end of this pipe was 
bent round to form a ring, and this 
was put down the chimney of the newly 
lighted engine. A number of holes 
in the ring emitted steam when a valve 
was opened, so that the effect ofa 
blower was produced, which helped to 
get rid of black smoke and also hastened 
the steam-raising process. The author 
understands that a similar arrangement, 
but operated by compressed air, is used 
at cettain Eastern Region sheds where 
compressed air lines are available. It 
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would also be quite easy to use such a 
device where there are engines fitted 
with the Westinghouse compressed-air 
brake. 


Of“. emergency’ ~ methods, the 
author was very interested to learn of 
that practised at certain Southern 
Region sheds, as it virtually amounted 
to direct steaming, to be dealt with in 
detail later. An engine A in steam is 
hooked on to an engine B freshly 
lighted up; the steam-heating hoses 
(for carriage warming) on the two 
engines are then coupled up and the 
carriage heating valve is opened in the 
cabs of both engines. Steam then 
flows from engine A into engine B and, 
with the improved strength of present- 
day steam-heating hose, a pressute up 
to 60 Ibs per sq. in. can’ be attained. 
When the gauge in the cab of engine B 
shows that pressure is beginning to 
rise, the blower can be opened and can 
so help to draw up the fire on this 
engine: The same ideas.is: practised 
at certain Western Region sheds ; 
but it is looked upon with some mis- 
giving, there being a general belief 
that such an emergency method of 
forcing steam generation must be 
harmful, and this is probably supported 
by remembrance of certain old-time 
statutory regulations regarding the 
number of hours which must be allowed 
for raising full working pressure in 
boilers. 


> 


Inthe U,S:7., ‘the.“most ~ striking 
device for aiding steam raising is an 
electric fan made to fit inside the 
chimney and so draw the fire up from 
the firebox and through the tubes. It 
would seem to be well worthy of 
extended “trial in this country. “he 
New York Central also uses gas to 
some extent, introduced below the 
firebars, and giving the effect of a 
domestic “‘gas poker” on a large 
scale. Another successful device is a 
portable burner, working on _ the 
* Primus” principle and fed with oil 
from a tank on wheels, pressure being 
supplied by compressed air. Where 
none of these devices is available, wood 
is used to start the fire and is ignited 
with oily waste. 


The different conditions in the U.S.A. 
and the increasing awareness, of late, of 
the value of overfire air, have led to the 
use of a smoke-consuming device in 
lighting-up. _Compressed air is led to 
a metal pipe having a T-shaped end in 
which several small holes are drilled. 
This is merely a means for introducing 
a quantity of air where it is wanted and 
enabling it to spread through the space 
above the fuel bed so as to promote 
combustion and lead the gases towards 
the tubeplate. 


(b) Overfire Air Jets during Running 


The chief exponent of overfire air jets 
in this country, as already mentioned, 
was D. K. Clark, who saw that engines 
needed such a device to enable them to 
consume coal before the introduction of 
the brick arch in combination with the 
deflector plate. His fireboxes had 16 
such jets, 8 at the front and 8 at the back, 
placed about 1 ft. above the firebars. 
These jets discharged into holes 2 in. 
in diameter, formed by threaded pipes 
screwed into both inner and outer 
fireboxes ; in the 1880s the holes were 
enlarged to 3 in. diameter, and the use 
of the device was very deeply rooted 
on the small railway concerned. 


During the years 1908-12 engine 
No. 189 of the London, Brighton and 
South Coast Railway was fitted with a 
device for heating combustion air, with 
the aim of increasing the efficiency and 
reducing smoke, but the extra cost and 
complication apparently were not con- 
sidered to be justified. 


In 1913, however, tests carried out 
by the Pennsylvania Railroad at Al- 
toona showed that steam-air jets dis- 
charging into the firebox above the 
fuel bed had “a decided value in re- 
ducing smoke under the varied con- 
ditions of the tests.” In addition to 
reducing the smoke by some 70 per 
cent. they increased the rate of evapora- 
tion of the boiler and made it possible 
to use coal of rather lower quality. 
They were, however, so noisy that 
when their extended application on 
railways was begun the engine crews 
would not use them. The tubes were 
found to be too short; in addition to 


90 


the noise, steam consumption was 
excessive. Induction tubes about 14 
in. long are now in use; and silencers 
have been designed, -to -reduee “the 
noise. Experiments to find the best 
location of these jets have been most 
valuable ; a spacing of 16 in. between 
centres is now said to be suitable. Jets 
ate not placed opposite one another 
along the two longer sides of the 
firebox, but are staggered to give, in 
effect, 8 in. centres as between opposite 
sides. 


While much work on these jets has 
been done in the U.S.A., where about 
2,000 locomotives incorporating them 
are now in service, contributions to the 
solution of the smoke problem have 
also been made in Great Britain. In 
1933 a smoke eliminator was fitted to 
tank locomotive No. 1544 on the 
L.M. & S.R. and consisted of a method 
of injecting air by four steam jets into 
the firebox above the brick arch. In 
1949 another device; ‘the “~Jay-Gee= 
smoke eliminator was described in the 
technical press, it has been fitted to a 
“J 50” class locomotive and certain 
other engines of the former L.N.E.R. 
and is claimed to be so effective in 
preventing smoke that in one engine 
with the device the smokebox did not 
need to be cleaned nor did the tubes 
need to be swept, for 5 weeks. 


Recently the South Australian Rail- 
ways have been highly successful in the 
provision of very high-pressure air jets 
above the firedoor. These have the 
effect of deflecting cinders beneath the 
brick arch ; these cinders would other- 
wise be drawn through the tubes. 


At the present time tests are pro- 
ceeding with simple induction jets 
supplied with air from a blower driven 
by a steam turbine. If the turbine 
exhaust could be made to preheat the 
air, it would seem that a great saving in 
costs could be achieved. This layout 
offers a wide range of capacity and 
penetration. 


The use of exhaust steam from the 
locomotive has been proposed for ovet- 
fire air jets, but a major difficulty would 
seem to be that, owing to the low 


kinetic energy of the exhaust steam, 
very large amounts would be needed. 


(c) Smoke Troughs, etc., in Stations and 
Running Sheds 


The emission of smoke by _ loco- 
motives, though largely avoidable in 
stations, and probably not entirely 
avoidable in running sheds, should be 
allowed for in both these classes of 
buildings by the provision of smoke 
troughs whenever possible. If at all 
feasible, these troughs should be 
continuous, so as to obviate the need 
for standing the locomotive at a given 
point for the trough to be effective. 
The author was very surprised to see 
that this was not done in the smoke 
troughs installed in the new London 
Midland Region shed at Chester and 
feels that the Railway Executive sooner 
of later will regret not having done so. 

The deleterious effects of smoke and 
sulphur fumes are only too well known 
in running sheds; metals have a short 
life in this atmosphere, and experiments 
have therefore been made with asbestos 
cloth for smoke ducts. In the early 
trials, the stitching of the white asbestos 
failed, though blue asbestos withstood 
the test conditions well. 


Whether smoke troughs in running 
sheds could be linked up with apparatus 
for smoke temoval by filtration or 
some other means remains to be seen, 
but a method of: washing these gases 
might well be considered in the light of 
experience gained at Battersea, Fulham, 
and other power stations. At the 
Science Museum Conference of the 
National Smoke Abatement Society in 
1936, the washing of flue gases was con- 
sidered, and some wet filtration process 
was held to be necessary ; the apparatus 
could be much simplified if the oxides 
of sulphur were not removed. Where 
wet washing was impossible, electro- 
static precipitation might be tried. It 
would be surely worth while for the 
- Railway Executive to consider whether 
any of these proposals could be applied, 


American sheds, so as to facilitate the 
incorporation of filtration plant. 


5. Present Needs, and Directions 
which might be followed 


(a) Direct Steaming 


The author feels most strongly that 
the widespread adoption of direct 
steaming in British running sheds would 
reduce very considerably the emission 
of thick smoke during lighting-up, 
which is the worst feature of operaton 
with steam locomotives. By direct 
steaming is meant the conveying of live 
steam under pressure into a locomotive 
which is freshly lit up, so as to warm the 
boiler and indeed to help with the 
initiation of pressure within it. The 
Western and Southern Regions have, 
as already mentioned, been working 
instinctively towards that end, using the 
steam-heating hose as the live steam 
connection. 


| What is really needed, however, is a 
live steam line in every running shed, 
which should run between the shed 
roads and have a connection every 30 
ot 40 feet or so, thus obviating the need 
for immobilizing a locomotive already 
in steam. There is no need to spend 
a vast amount of capital on such a 
scheme. <A boiler from a _ scrapped 
locomotive would do very well, and 
apatt from the piping and couplings, 
little more than a few steam traps would 
be needed to get rid of condensate in 
the pipe lines. Railway men should 
get ovet their shyness about direct 
steaming and regard it as a legitimate 
method instead of something to be done 
rather furtively Hike an “under the 
counter’ deal. 


(b) Improved methods of lighting-up 


The old method of transferring 
shovelfuls of coal from a furnace is 
dying out. It was not, however, quite 
so inefficient as might be supposed, but 
was undoubtedly expensive, particularly 
in labour. Firelighters are being used 
increasingly, but there would appear to 


be need for more thorough instruction 
in their use, and a clear idea of how 
much coal should be placed in the fire- 
box when lighting-up. The time taken 
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and to reflect on the possibility of 
Jeading all the smoke troughs in a 
“running shed into one or two tall 
chimneys, as is being tried in certain 





to raise steam with firelighters is about 

4-3 hours, no additional aids to steam- 
ing other than the blower of the engine 
being used. Observations at Don- 
caster in 1945 showed that 12 firelighters 
and 10 cwts. of coal were used for a 
2-6-2 tender locomotive ; 8 firelighters 
and 7-8 cwts. of coal for a 4-4-2 tender 
locomotive ; and 6 firelighters and 24 
cwts. of coal for a 0-6-0 shunting tank 
locomotive. 


The use of smokeless fuel might well 
be considered when lighting up, to be 
followed by coal when the firebox is 
really hot. At the Botanic Gardens 
locomotive shed, Hull, a method was 
introduced many yeats ago (as a result 
of the efforts of a very vigorous and 
determined smoke officer in the city) of 
using coke initially for this purpose. 
The author visited this shed in June, 
1950, to learn what he could of the 
technique, and was told that the coke 
was used in conjunction with fire- 
lighters and that it was the practice 
to empty one tub of coke into the tender 
when the engine was at the coal stage, so 
as to have it ready to be shovelled on to 
the fire when lighting up afterwards. 
The author has wondered if fuel such as 
““ Coalite ’ could be used for this pur- 
pose. 


The Americans have taken to port- 
able oil burners on the Primus principle, 
as already stated, for insertion inthe 
firebox so as to ignite coal previously 
placed there. The method might well 
be given a trial in this country ; alterna- 
tively something like the domestic 
“gas poker” on a large scale might 
be developed. Such devices have the 
merit of heating all the air and gases in 
the  ditebox, whith” is. 2 “much emore 
promising way of battling with the 
smoke problem than leaying it to the 
heat from a small patch of ignited coal 
sutrounded by other coal that is not 
even warm. 


(c) Hot Water in Running Sheds 


All running sheds of any size (say 
over 40 engines) should have a hot- 
water washing-out system, which should 
also be combined with a really effective 
method of treating “the. feed: water, 
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What is needed is some form of the pre- 
sent hot-water boiler-washing system 
used in sheds of the former Great 
Northern Railway. The hot water in the 
boiler of an engine which has finished a 
run and is due for boiler washing should 
not be run to waste but blown into a 
reservoir, after which it should be 
treated with the appropriate chemicals 
to ptoduce zero hardness and then 
stored at a high temperature, ready for 
filling up the boiler of another loco- 
motive. The actual washing-out process 
should also be performed with hot 
watet whenevet possible. By such 
means it should be possible to keep a 
boiler hot for weeks on end; indeed it 
should not be allowed to cool unless 
the engine is to be stopped for some 
days for repairs. 


The feed water treatment introduced 
on the French Railways by M. Armand, 
known-as the “1.J.A: (i traitemens 
Intégral Armand), which is also being 
tried on the Southern Region, might 
be usefully considered here. With 
water of zero hardness at every water 
column, washing-out should be needed 
much less frequently ; and with hot- 
water washing-out at the sheds, the 
lighting up of a cold engine should 
also be a comparatively rare occurrence. 
With the addition of a smoke elimina- 
tor fulfilling the claims made by, say, 
the “‘ Jay-Gee ” device already men- 
tioned, boiler tubes should tfemain 
cleaner, and combustion should be more 
efficient during difficult periods when 
there is a comparatively large amount 
of unburnt coal in the firebox. The 
provision of a drop-grate enables the 
fire to be cleaned more conveniently ; 
and thus we begin to see the directions 
in which future developments might go. 


(d) Alternative Fuels ; Alternative Forms 
of Motive Power. 


Because of his interest in the loco- 
motive designs of the former Great 
Eastern Railway, the author has always 
felt that liquid fuel is the most desirable 
kind—theotetically at any tate—for 
thé steam . locomotive. :_lt~ 1s. more 
easily handled than coal and its use 
involves much less arduous physical 


abour —— an important consideration 
when (as now) it is difficult to attract 
young men of the right type into the 
ailway service. The Holden apparatus 
stood the test of many years’ successful 
working on the Great Eastern, and 
would seem to be a good basis for any 
‘uture developments. 


Future developments in the use of 
iquid fuel should, however, be the 
esult of a sincere desire on the part of 
he Railway Executive to follow the 
matter up, and should not be forced 
yn the railways against their better 
udgment, as was the case with the 
ibortive Government sponsored 
scheme for equipping over 1,200 loco- 
notives for oil fuel some four years 
zo. The best that can be said for this 
ll-fated idea was that it brought with 
t some useful developments in oil- 
yurner design, notably that of Messrs. 
Laidlaw, Drew and Company. 


Not being a fuel chemist, the author 
vould like information on whether it 
vould be possible to effect a certain 
legree of carbonization of coal in gas 
WOEKS, SO, that’ in addition~ to’ the 
raseous yield, the process could be so 
controlled as to produce tar or benzole 
9y-products which could be burnt 
successfully in the fireboxes of steam 
ocomotives. 


Ever since. he can remember any- 
hing, the author has listened to the 
tory of how the days of the steam loco- 
motive ate’ numbered; first -it was 
lectricity ; then we had experimental 
utbine locomotives ; then the Kitson- 
till locomotive in which an unhappy 
natriage was effected between steam 
nd internal combustion engines ; then 
he Diesel-electric machine made its 
ppearance ; and now the gas turbine 
as been given a trial in Great Britain. 


The bulk of the railway transport in 
his country, however, continues to be 
andled by steam locomotives, and 
his will be the case, in all probability 
Or many years to come, provided that 
lue attention is given to the economics 
f the problem, for there is not the 
lichtest doubt that the steam loco- 
notive is the cheapest form of motive 
ower that we have. That being so, 
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the author feels that efforts to reduce 
smoke will be well worth while, for 


although the use of Diesel locomotives 


may be extended, and although addi- 
tional urban railway systems may be 
electrified, it will hardly be possible to 
find the money for complete conversion 
to one or other of these costly alterna- 
tives. Moreover, since coal is our 
natural indigenous fuel, future develop- 
inents in the direction of a new prime 
movet should surely be towards a 
pulverized-fuel gas turbine, rather than 
towards the misguided adoption of a 
machine depending on imported fuel. 


6. Staff Training and Discipline 


Neasden running shed has long been 
a black spot in the locomotive world 
around London. But it is only a type, 
of a symptom: the basic faults apply 
to nearly all sheds, especially the older 
ones. Dirty, battered, and ill-equipped, 
with leaky roofs and depressing mess- 
rooms, they give the impression of a 
forlorn wreck from a world that is 
past and gone. Small wonder that the 
engines emerging from them look dirty 
and unkempt. Who in his right senses 
is going to work at Neasden when, with 
the North Circular Road close at hand, 
he can easily reach new, cheerful, and 
attractive factories and workshops, 
with cleaner work and better pay? 
Yet there are a very few, who will put 
up with the drawbacks of railway 
service because of the interest of the 
work which continues to be a link 
between railwaymen all over the world. 


There have been signs of some 
improvement recently, and it is much 
to be hoped that it will continue. But 
the author always feels particularly 
indignant when new quarters with 
excellent lighting and lavish equipment, 
ate, provided for, say, Diesel —loco- 
motives, which are segregated from 
contamination by the steam _ loco- 
motive fleet, while the latter which are 
just as much revenue earners, together 
with the staff concerned, are left to pig 
it in the same old neglected premises as 
before. -He considers, that this is a 
psychological mistake of a very high 
order. If half the attention accorded to 


the Diesel locomotive were given to the 
steam locomotive, the latter would be 
achieving the same tecords as_ the 
former. * | 


So much for the environment of the 
shed staff. Now for the engine crews. 
We have nowadays a difficult set of 
circumstances for the Railway Execu- 
tive to overcome: a large proportion 
of firemen lacking in experience, though 
not in intelligence, yet not in all cases 
amenable to discipline. 


>) 


By the word “ discipline’ is meant 
willingness to learn, whether from the 
driver or from regular instruction 
courses or from mutual improvement 
classes. 3 he -oréatest restraint has 10 
be exercised, too, for to-day the strength 
of the trade unions is such that little 
more than a word out of season is 
enough to precipitate a paralysing 
strike. The author feels that mutual 
improvement classes can and should 
shoulder the main burden in instructing 
the fireman, at least so far as instruction 
can be imparted in a classroom. For 
the practical experience on the road, 
much can be done by the running shed 
superintendents in seeing that, as far 
as possible, a driver and his fireman are 
reasonably well suited to each other. 
There is nothing more baffling and 
discoutaging for the young fireman 
than a driver who, not content with 
being completely unhelpful, by with- 
holding all his experience and advice, 
cteates a hostile and miserable atmos- 
phere by his own sour temperament—a 
type of pollution which the author feels 
to be worse than any smoke nuisance. 


Let us then suppose we can get some 
good drivers and firemen together. 
What: of ‘the others ? That. “there 1s 
some itresponsible behaviour on the 
part of some of the others cannot be 
denied. A locomotive at Camden depot 
obviously with some steam up was seen 
by the author to be pouring out thick 
black smoke ; the drivér was asked by 
the shed foreman to put on the blower 
but refused flatly to do so, adopting a 
most truculent attitude at the same 
time, and complaining that one couldn’t 
do anything with a boiler pressure of 
only 50 lb. per sq. in., which of course 
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was nonsense. As a visitor, the author 
withdrew ; the foreman climbed into 
the cab and himself put the blower on. 
The smoke cleared in a few seconds but — 
this small incident shows the attitude 
which has to be overcome ; magnified 
several hundred times, to represent its — 
effect throughout the country, it illus- 
trates how much of the smoke nuisance 
is caused by obstinate and wilful mis- 
management—apart from that due to 
ignorance alone. 


The author applauds the action of the 
former LL.M. & SR. ja appomtine—2 
Smoke Abatement Officer (Mr. L. G. 
Johnson). This officer is stationed in 
London, and though normally te- 
maining on his own line he has had 
considerable additions to his respon- 
sibilities since the nationalization of the 
railways, and is in fact in charge of the 
whole London area for British Railways. 
A great deal of Mr. Johnson’s time is 
taken up by liaison duties with London 
County Council smoke inspectors, so 
during his absence from his head- 
quarters the outside foreman deputises 
for him. The author feels sure that Mr. 
Johnson has been given far too much 
to do; it would seem impracticable to 
have one man looking after so vast an 
atea, and it would probably be better 


if smoke abatement officers wete 
appointed for each Region. The 
original, idea, however, is basically 


sound enough; the smoke abatement 
officer should be a frequent speaker at 
mutual improvement classes and should | 
have a hand im the planningcor-ae 
instruction courses such as the fourteen 
days; schooling? unders a- fem 
instructor which are taken by new 
hands. 


A combination of common sense and 
hard work would go a very long way 
towards defeating the black smoke 
bogey. Common sense here is taken _ 
to include freedom from _ prejudice. 
Because a Great Central design of fire- 
box gives good results with a very thick 
fire at the back of the firebox, that is 
no argument for filling up the firebox 


* See Rathvay Mechanical Engineer, 1947, 
vol. 121, p. 545. 


of one of the former Great Eastern 
locomotives up to the firedoor, and 
then blaming the engine for the poor 
results that follow; it is simply the 
consequence of mishandling a loco- 
motive designed for a fire about 4 in. or 
5 in. thick, spread fairly evenly over the 
bats. 


7. Co-operation with 
Local Authorities 


Finally, the author hopes that in 
future there will be increased co-opera- 
tion on the part of motive power staff 
with the local smoke prevention officers 
in the various boroughs. An entetr- 


oo) THE ATIACK 
M. G. Bennett, 


A Superintendent of Motive Power 
on a British Railway noticed an engine 
standing and making undue smoke. 
He climbed into the cab, took the 
shovel from the fireman, removed 
half-a-dozen shovelfuls of coal from 
the tender and threw them over the 
side. The fireman looked on astonished. 
The superintendent then explained to 
the fireman that, by only partly burning 
the coal and sending the residue out by 
the chimney, he was just as truly 
wasting coal as if he threw it away and 
he was, moreover, creating a nuisance. 

This episode epitomises the story of 
Railway Smoke. Let us examine it in 
more detail. 


That steam engines, like all coal 
burning appliances, do make smoke 
cannot be denied. Indeed, it would be 
impossible to carry on the service of 

‘transport without making some smoke. 
This fact is recognised in the law which 
imposes no penalty if the smoke which 
is produced is not more than that 
which is necessary for the carrying on 
of the business of the railway. But the 

law requites and the railways desire 
that smoke shall not be more than that. 


Smoke is a very costly nuisance. The 


prising and determined municipal smoke 
officer can work wonders in bad cases, 
as witness the example of Botanic 
Gardens shed, Hull. In the -U;S:A. 
extremely stringent regulations regard- 
ing smoke prevention are in force in 
many states and cities, and have been 
very largely successful in forcing the 
railways to give attention to their 
smoke problems. In this country, of 
coutse, the railways ate subject to the 
Acts and Orders concerning smoke 
abatement, but the successful adminis- 
tration of these regulations can only be 
achieved by goodwili and under- 
standing on both sides. 


ON THE PROBLEM 


M.Sc., M.Inst.F. 
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railways are very unwilling victims of it. 
It has been shown in a previous paper* 
that the railways contribute only some- 
thing like- 23 per cent. to the total 
atmospheric pollution of the country, 
but they are exposed to the pollution 
created by all the rest of the community. 
The railways to the south and west of 
London are clean mainly because they 
are on the clean side of London. The 
stations and trains of even electric 
railways on the smoky side of London, 
or any other great city, take as much 
cleaning as steam railways. Further, 
the railways no doubt suffer more from 
the smoke they themselves produce 
than do their neighbours, for, not only 
do they have to pay for the coal from 
which it is produced, but most of it 
falls on their own property. The fuel 
bill’-of the- railways: tuns -to "some 
£700,000 per week, and a very small 
percentage loss on such a figure consti- 
tutes a big sum of money. There has 
also to be counted the cost of keeping 
the premises and rolling stock clean, 
and of combating corrosion. The life 


* Joint Conference of the Institute of Fuel 
and National Smoke Abatement Society, 
February 23rd, 1945. 


of rails in tunnels may be as little as 
one-tenth the life in a good site in the 
open. Last, but not least, smoke 
hampets the efforts of the railways to 


provide the best possible working con- — 


ditions for the meh to work in. 


No wonder, then, that the super- 
intendent took notice of the engine. 
Observe that the engine was standing. 
Little smoke is made when running, 
for then the conditions for maximum 
combustion are at their best and com- 
pate well with even good stationary 
boiler conditions. The coal to water 
efficiencies of steam locomotives are of 
the “order “of 70) to 80 -per cént..- Ehis 
has been achieved by a close study of 
the design of boiler and grate, and of 
methods of firing. 


There is no need here to examine in 
detail the conditions conducive to high 
boiler efficiency. The rate of consump- 
tion of coal per square foot of grate area 
should obviously be as low as the 
demand for steam and the dimensional 
limitations permit and grate areas are 
in fact continually being increased. 
Much attention has been paid to the 
design of dampers and fire hole doors 
to ensure adequate primary and secon- 
dary air; and of brick arches to ensure 
adequate turbulence and combustion 
overt the fuel bed. The front ends of 
boilers have also had much study. A 
fairly recent innovation is the fitting of 
a scteen, which tends to equalise the 
blast suction over the face of the front 
plate and thus reduce the amount of 
unburnt fuel lifted off the fire bed. 


The Art of Firing 


The art of firing has also been sub- 
jected to much study. ‘The validity of 
the time-honoured injunction “little 
and often” has been confirmed and 
quantified by detailed studies of the 
steam demands during typical opera- 
tional runs and of coal consumptions, 
with different firing cycles. 


A low calorific value of the coal must 
reduce the B.Th.U. output of the boiler, 
but should not result in smoke. Indeed, 
if it is fired in such a way as to produce 
smoke, the position is aggravated, for 
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a part of what little heat there is in the 
coal is being wasted. A coal of high 
volatile content is more difficult to burn 
smokelessly in the limited confines of a 
locomotive fire-box than one of low 
volatility. Nevertheless, with the im- 
provements in design mentioned above 
and with skilful management, it should 
be possible to fire an engine when 
running without making more than a 
barely perceptible amount of smoke. 


When standing, however, the condi- 
tions are not always so good. The 
draught of a standing engine in steam 
is limited to that which can be provided 
by the blower. This is adequate to 
build up a fire as fast as is normally 
required and indeed as fast as is desit- 
able when “steam raising” in order 
not to impose strains due to tapid 
temperature changes. When starting 
from cold, however, it takes some five 
hours to generate sufficient pressure to 
use the blower and during this period 
the air supply to the grate is only 
sufficient to support a very limited 
amount of combustion. To avoid 
temperature strains, it is not desirable 
to accelerate this phase of steam raising, 
but it will be obvious that, unless great 
cate is exercised, it is easy to overdo the 
stoking and to put on more coal than 
the air supply can cope with. 


The pre-steaming of locomotives is 
one way of preventing smoke during 
the first. stage of steam raising. The 
loco boiler is fed with steam from a 
stationary boiler, until a sufficient 
pressute is available to use the blower. 
A fite may then be lighted in the loco- 
motive inthe ordinary way and given 
sufficient draught to burn smokelessly, 
if it is built up slowly. © The system 
involves capital expenditure on new 
plant. Nevertheless, schemes are being 
prepared, and locomotives are being 
fitted with cocks to permit pre-steaming 
should it be adopted as general policy. 


Such smoke as is produced by engines 
occuts therefore mostly at engine sheds 
and, perhaps to a lesser extent, at places 
where the demand for steam fluctuates 
widely, such as marshalling yards and 
inclines where banking engines operate. 


A great deal of attention has been paid 
to this problem. The obvious thing to 
try. is a smokeless fuel, but even a 
smokeless fuel will smoke if it is not 
given enough air. Coke, gas and steam 
coal have all been tried. There are a 
number of places up and down the line 
where coke ofr steam coal is used, at 
some cost and inconvenience to the 
railway, to mitigate smoke. They do 
give some improvement but they have 
other disadvantages, and the result is 
little better than with ‘the traditional 
method, provided the job is done 
properly. 

It will not have escaped notice that 
skill is needed to do the job properly, 
without smoke, whether running, stand- 
ing or steam raising. The anecdote in 
the opening paragraph illustrates the 
policy of the railways in this respect. 
It is to help firemen to achieve their 
natural desire to do their job well. 


Training 

Every recruit into the Locomotive 
Running Departments of the British 
Railways goes through a_ systematic 
course of training and examination, with 
constant opportunities for tfefresher 
courses, as he advances up the promo- 
tional ladder. His training is not just a 
haphazard matter of picking up skill by 
working with more expetienced men. 
Fie - does naturally learn a lot cin this 
way, for firing an engine is still as much 
an att as a science, affected in practice 
not only by circumstances that can be 
anticipated but by numerous im- 
ponderable factors such as quality of 
coal and unscheduled stops, which may 
vary considerably. Practical experience 
is therefore essential. But experience is 
backed by instruction. 


At Mutual Improvement Classes, 
firing practice has long been an impor- 
tant subject for lecture and discussion. 
Here the recruit learns from instructors 
how an engine works, the theory of 
combustion and the practice of firing. 
He asks questions and. discusses his 
difficulties with his older colleagues and 
he is provided with illustrated literature 
on the subject. He continues to attend 
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these classes as he is promoted, so that 
the process of learning and of passing 
on the skill he has learnt to his younger 
colleagues is a continuous one. ‘The 
team of inspectors engaged on firing 
instruction has of recent years been 
considerably augmented. They now 
number about a hundred. Their duties 
include lecturing to classes, practical 
instruction on the footplate, the investi- 
gation of complaints about smoke or 
ineficient firing, the study of the best 
firing schedules tor different runs and 
so on. Friendly advice, an instance of 
which is quoted in the opening para- 
graph, is cumulatively having a marked 
effect on the efciency with which loco- 
motive coal is being used. 


The effort of the inspectors is power- 
fully assisted by three instructional 
trains which tour the country, complete 
with cinema, demonstration car and 
quarters for the instructor-in-charege’ 
These trains, of two coaches each, are 
stabled at a depot for about three days 
to allow all the men stationed locally 
the opportunity of going through them. 
Some 1,500-de*so each year, In. the 
cinema, films are shown describing the 
theory and practice of firing, the duties 
and responsibilities of a fireman, com- 
bustion and other suitable subjects. In 
the demonstration coach, sectionalized 
parts of a locomotive are laid out so 
that they can be handled by the men 
and their method of working, therefore, 
clearly understood. There is a boiler 
back plate complete with all controls 
and dials, which is fed with steam, so 
that ‘it avorks.” It is” hoped, that all 
members will find time to visit one of 
these trains during the Conference and 
see for themselves the sort of assistance 
which is now being given to the firemen 
to help them to use coal efficiently and 
therefore smokelessly. 


A useful means for demonstrating 
the difference between good and bad 
firing, and for establishing a reasonable 
figure for the coal consumption for a 
particular run, has been found in the 
coal-weighing tender. With this it is 
possible to weigh with an accuracy of 
a few pounds the amount of coal on the 


tender whenever the engine stops and 
hence, by applying a correction for the 
amount of coal on the grate, to calculate 
the amount consumed during the 
intervals of running. Apart from the 
value of this device in testing different 
coals and other similar purposes, it 
provides most convincing proof to 
firemen of the saving of coal and of 
their own labour, when good firing is 
practised: /-Differences+of “10 per cent: 
are not uncommon, on the same: run 
and with the same coal, between con- 
sumptions with haphazard and with 
controlled firing. 


These different educational methods 
are of particular value now that military 
service and other causes are resulting in 
the need for quicker promotion than 
was the case before the war, to:maintain 
the team of drivers and firemen at full 
strength. It is pleasant to record that 
full use is being made of them. 


It is well-nigh impossible to prove 
statistically that the sum total of all the 
efforts being made to reduce smoke 
have in effect been successful, but those 
people who have been watching 
developments and making qualitative 
assessments over a long period will, it 
is thought, concur that there has been 
a continual improvement, bearing in 
mind the difficulties imposed by the 
variable quality of coal and relative 
lack of footplate experience compared 
with the old days. 


The Future 


SO much for, the’ present i picture: 
What of the future ? 


Thete is presumably. no need - te 
emphasize the fact that capital expendi- 
ture is severely limited. Many people 
are hampered in their development 
work thereby, even to the detriment of 
net revenue. The economic policy cf 
full employment—no doubt justified in 
itself—also means that schemes involv- 
ing additional man-hours can only be 
indulged in to a very limited extent. 
Supposing therefore that pre-steaming 
were found to be both economically 
and technically sound, as a means of 
preventing smoke during steam raising, 
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it would take many yeats before there 
could: be an extensive application of the 
system. For similar reasons, a number 
of schemes for modernizing boiler and 
furnace plant in the manufacturing 
works of the railways have had to be 
deferred—treluctantly—till the capital is 
available. 


Public interest is probably most con- 
cerned with the future as it affects the 
form of motive power. They know of 
the trials of different forms of traction, 
such as diesels and oil and pulverized 
coal turbines, and they wonder whether 
one of these or electricity is the answer 
for the future. The question is hardly 
televant, at-the moment, fot the time 
and capital involved in any major 
change are so stupendous that no 
radical alteration can be expected for 
many years. The conventional steam 
engine is certainly with us for a long 
time and the main improvements in 
smoke suppression, in the foreseeable 
future, lie in the more efficient opera- 
tion of these engines. 


While alternative forms of traction, 
when they are realizable, may have 
economic, operational or other advan- 
tages, it is not to be supposed that they 
necessarily result in less atmospheric 
pollution. This is no doubt true of 
electricity generated at central stations, 
although these stations have their own 
pollution problems. If and when 
atomic power is used for central genera- 
tions, thefe- willbe’ “thes e€yen— bigver 
problem of- pollution by radioactive 
material, the possible deleterious effect 
of which may well be more dire than 
smoke and sulphurous fumes. Even 
oil burning engines, either diesel or 
turbine, emit corrosive fumes and the 
pulverized coal turbine will have 
similar problems of combustion and 
unburnt fuel disposal as the conven- 
tional steam engine. 


The Chairman and the Chief Officer 
of Motive Power of the Railway Execu- 
tive have hinted that the general trend 
may well be in the direction of centrally 
generated clectricity: but changes in 
capital cost and of coal cost since the 
Weir report will necessitate a complete 


reassessment of the economics of electri- 
fication as computed in that report. 
Further, the economics of motive 
power, as of the whole system of 
transport, depend fundamentally on the 
trafic demands on the different services 
of the British Transport Commission, 
which in turn depend on the level of 
productivity of the country. The advan- 
tages of electrification for intensive 
suburban traffic are well recognized ; 
indeed, as is well known, schemes of 
electrification on a limited scale have 
been proceeded with since the wat. 
Similarly the advantages of small diesel 
engines for shunting are recognized and 
changes in this direction are pro- 
gressing. Diesel units are in use for 


branch line and cross country work. 


DISCUSSION: ON 


M. G. Bennett, in introducing his 
paper said: I wish to thank the Society 
for the invitation to address this Con- 
ference, which is the third I have had 
the pleasure of attending. The interest 
of the Railways in smoke abatement is 
shown by this message from my 
Chairman, Sir Eustace Missenden, which 
I have been asked to give to you: 

“ Anything that can be done by coal 
users—whether industrial or domestic— 
to reduce smoke, is a valuable contribu- 
tion to the nation, both from the point 
of view of the avoidance of waste and 
as an aid to cleanliness and health. 

“Problems that have been with us 
for so long often tend to be ignored or 
dismissed as insoluble; but this is a 
counsel of despair, and therefore I 
greatly welcome the work of your 
Society and of its conferences in keeping 
the matter so constantly before us all.” 

Secondly, I would like to thank Mr. 
Skeat for the impartiality of his opening 
-remartks. He suggests that the railway 
smoke problem is both bigger and 
smaller than might have been thought ; 
that the Railways ought not to make any 
smoke, or alternatively should spend 
money on disposing of it; he “ sup- 
poses we can get some good drivers 
and firemen together” and also sug- 


All these developments should result 
ins less: smoke. “How much, further 
they can and should be taken, and how 
rapidly, must await the examination of 
the trials in progress, the elucidation 
of the position both as regards traffic 
demand, «nd the telease of capital. 


Sir Eustace Missenden remarked to 
the Institute of Transport: ‘‘ Smoke, 
steam, dirt and smells were once the 
symbols of power.” They are no longer 
so. They are recognized as symbols of 
waste, detracting from the amenity of 
travel and spoiling the environment in 
which railway men work. They are 
yielding to attack, by both technical 
and educational means; but the battle 
is not yet won. 
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gests that drivers are unwilling to teach 
and the firemen to learn. 1 am very 
happy to take the opportunity he gives 
me to tell you which side of the picture 
is the right one, and what the policy 
of the Railway Executive is. 

It must be admitted that the Railways 
do make some smoke; it would be 
impossible to carry on the service of 
transport by steam engines—and steam 
engines are with us for many years— 
without some smoke. Unfortunately 
for ourselves, where we make smoke it 
is very obvious, and we are the greatest 
sGhierers {fom it. Whe policy of othe 
Bxecutive: is t0.do. its’ utmost to cut 
down the amount of smoke rather than 
to spend money on extraction and 
ventilation schemes to dispose of it. 
Improved design of engines, the study 
of methods of steam raising and firing, 
and the educational system for drivers 
and firemen are having a marked effect. 
These) and other. steps ate. described 
more fully in the paper before you. 

I wish to take up very definitely Mr. 
Skeat’s point in tegard to the co- 
operation. of the men. I believe that 
everybody likes to do his job as well as 
he can. Railwaymen ate no exception. 
Insevery large’ family there are va ctew 
black sheep, but there is no doubt that 
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the Unions and the men as a whcle are 
keen and loyal. Certainly, the older men 
_do give a very great deal of willing help 
in the training of the new entrants. 

The use made of the educational 
systems which are available shows how 
much they ate appreciated. I wish to 
amend the figure of attendances shown 
in my paper; the total attendances in 
the three trains is something like 50,000 
a year. Fuel Efficiency is only one of 
the subjects dealt with but the number 
concerned: ‘swith. this ““subject- must 
amount to much more than the figure 
in the paper. 

In no other fuel using industry has 
so much power to be generated in so 
small a space under such varying 
conditions of load and fuel quality. 
In view of this the standard of fuel 
efficiency is extraordinarily high, and is 
matched by the efforts being made to 
improve upon it still further. 

W. O. Skeat, in a brief presentation 
of his paper, gave an outline of the 
history of the conventional locomotive 
firebox. He said that for about 30 years 
(roughly 1830-60) locomotive engineers 
had used coke, but had continually 
tried to find some way in which raw 
coal could be burnt without the creation 
Of 4 “tuisance — by" smoke emission: 
Finally, they had hit on the right solu- 
tion by the provision of a brick arch, 
abutting on to the firebox tubeplate, 
and a deflector plate placed inside the 
firedoor, and just above it. Thus the 
firebox was divided into two parts: 
the lower, including the firebars and the 
fuel on them, was the furnace; and the 
upper was the combustion chamber. 
Given a fairly well-skilled fireman, and 
the right sort of fuel, a locomotive with 
a firebox of this kind could consume 
coal without making any undue amount 
of smoke. Generally, a fairly thin white- 
hot fire gave the best results ; it required 
mone ~““ little and Voteen, z,¢4>- small 
quantities of coal at frequent intervals. 
Skilled attention was needed, and the 
method would fail in the hands of an 
undisciplined fireman, or if bad coal 
wete supplied. 


The emission of black smoke was far - 


less.of a Muisance in the case.of trains 
on the move than when engines were 
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standing in stations or shunting, of 
working in tunnels. But the “hard 
cote’ of the problem was the produc- 
tion of black smoke in running sheds, 
which was often bad in cases where 
locomotives had just been lit up, and 
particularly objectionable if engines had 
been lieup “trom “cold,” ce... arer 
being laid off for repairs. The remedy 
was to keep engines in steam, or at least 
to prevent them from cooling, for as 
long a period as possible. This could 
only be done by modifying the time- 
honoured methods of boiler washing. 
The French “T .LA.”” process sof -teee 
water treatment, designed to minimize 
the formation of boiler scale and to 
enable the periods between boiler 
washings to be increased very greatly 
might be worthy of adoption. Intervals 
between tube-sweeping operations could 
be much extended by adopting some 
form of smoke eliminator. Proprietary 
makes. “of this device “were = alveady 
available. 

Lighting-up methods were considered 
in detail in the paper. Lighting-up with 
live coals had been widely superseded 
by firelighters. An American device 
worth noting comprised a sort of 
extraction fan, lowered into the chimney 
of the engine just lit up, so as to draw 
up the fire. Another American method 
consisted of igniting coals placed ready 
in the Hrebox by directing on to them a 
large oil-burning torch working on the 
“primus ”’ principle. It had also been 
suggested that a device on the lines of 
the domestic “gas. poker mightape 
ities 

Fat above -thesen tnventions. in its 
high promise, however, was the prin- 
ciple of “‘ direct steaming,” in which 
steam was taken from a pipe line in the 
running shed and led directly into the 
boiler of an engine to be put in steam, 
so as to warm it before the fire was lit. 
This apparatus merited serious con- 
sideration by the Railway Executive, 
for installation wherever possible. 

Finally, increased efforts would’ be 
needed to produce competent firemen 
and to inculcate “ pride in the job,” 
particularly through the help of instruc- 
tion classes ; whilst at the administrative 
level, greater co-operation between 
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railway smoke officers and local authori- 
ties would be fruitful in the devising 
of new ways to lessen the nuisance 
caused by railway smoke. 


G. H. Wilkinson (Chief Sanitary 
Inspector, Corby U.D.C.) drew atten- 
tion to the persistent heavy smoke 
nuisance from coal-fired locomotives 
used in heavy industry. Two contribut- 
ing factors were that the fireman was 
often away from the footplate perform- 
ing ancillary duties; and an apparent 
unwritten law that fires must not be 
stoked (and so cause annoyance to 
fellow employees) in or around plant 
buildings. Consequently the rule of 
nginve little’-and. often could not be 
applied. 

It was probably true to say that the 
great majority of these locomotives 
wete many years old. Provision will 
have been made for depreciation and 
replacement. Therefore adequate funds 
should be available for new locomotives. 
The alternative fuels were: (1) electri- 
city—but there are obvious dangers, 
e.g., the live rail; (2) gas turbine—but 
this is only in the experimental stage ; 
(Goi or pulverized fuels: = Mr. 
Wilkinson suggested that industry 
should be urged to undertake a gradual 
change-over to oil-fired locomotives. 


P. H. Saunders (Liverpool) said he 
had followed the Papers with particular 
interest as he had been a co-apprentice 
locomotive engineer with Mr. Skeat, 
one of the Authors, and there was no 
doubt about the efforts the Railways 
were making or had made in the past 
to improve the standard of training of 
locomotive firemen. -He recalled experi- 
ments many years ago in making photo- 
graphic records of the movements of a 
fireman during firing on the footplate 
in order to obtain a picture of the most 
efficient way to do the work for the 
benefit of trainees. 

He also referred to co-operation in 
Liverpool by the Railways Executive 
which had resulted greatly in reducing 
the smoke nuisance, in one case a con- 
version of raw coal burning plant, hand 
fired, to oil burning at a cost of over 
£7,000 and in another case by a special 
film show in the Instructional Train 


Unit for fuel economy and smoke 
abatement students. 

Mr. Saunders asked to what extent 
mechanical stoking could be applied to 
long distance engines using low grade 
fuel as was the practice in the U.S.A. 
and other countries. 

He referred to the methods suggested 
in the Papers for reducing smoke from 
running sheds and said he thought direct 
steaming and the use of smokeless fuels 
for lighting up were one answer to the 
problem but doubted if this could be 
achieved and maintained and suggested 
that, in order to reduce the appalling 
smoke pollution in the neighbourhood 
of running sheds, the method of con- 
necting the smoke troughs to a tall 
chimney with fan extraction should be 
adopted. He would have liked a 
resolution from the Conference on these 
lines. 

He also thought something should be 
done by the Railways to bring about the 
use of smokeless fuels in railway yards, 
offices and canteens and said the Rail- 
ways seem to be wedded to raw coal 
because they have to burn it in their 
locomotive fireboxes. If they would use 
gas or coke instead on those small fires 
there would be a great improvement in 
atmospheric conditions. 

S. H. Richards (Fuel Research 
Station, Greenwich) said that the Fuel 
Research was in full agreement with 
both authors in their views on the 
causes and the methods for the preven- 
tion of railway smoke, particularly with 
regard to the use of secondary air. As 
was generally well known a great deal 
of work had been carried out at Green- 
wich on the reduction of smoke from 
coal-fired boilers. During the war— 
at the request of the Admiralty—special 
devices were developed to eliminate 
the smoke emitted by coal-fired mer- 
chant ships, and subsequently the work 
had been successfully extended to the 
reduction of smoke from industrial 
hand-fired, natural-draught, shell-type 
boilers. Work is now being carried out 
with a view to the development of 
smoke eliminators suitable for forced- 
draught, hand-fired boilers of the 
Lancashire type and hand-fired vertical 
boilers. 
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The importance of secondary air 
could not be over-emphasized. When 
the work on smoke climinators for 
merchant ships was commenced it was 
sutprising to find that many natural- 
draught ships’ boilers had no provision 
at all for the admission of secondary air, 
other than that which leaked in round 
the fire doors, and even today, despite 
all that has been said and written oa this 
subject, certain types of small vertical 
boiler are still being manufactured with 
inadequate arrangements for admitting 
secondary air. 

The design of steam jet injection for 
secondary air developed in-the U.S.A. 
by the Battelle Memorial Institute had 
been tried out at the Fuel Research 
Station and had proved quite effective. 
As Mr. Skeat had stated, however, the 
idea was not a new one, in fact a patent 
for steam jets over the fire was taken 
out as long ago as 1838 ! 

Referring to the smoke emitted from 
locomotives during lighting up, Mr. 
Richards said that some time ago mem- 
bers of the engineering staff of the Fuel 
Research Station had visited locomotive 
sheds in the London area and had been 
appalled at the conditions prevailing. 
It was apparent that the amount of 
smoke produced could depend a 
great deal on the method. used 
in placing the fire lighters and the coal 
in the fire-box. A skilled man could 
light up the fire with much less smoke 
than one with little experience. It was 
essential, therefore, that recruits should 
receive adequate instruction in the best 
methods to be adopted. 

The problem of reducing smoke from 
railway locomotives bore certain re- 
semblances to another type of smoke 
nuisance frequently encountered, namely 
that from river boats, in that in both 
cases small boilers are being worked at 
heavy load. It was appreciated that the 
type of coal now being supplied to river 
craft was sometimes not the most 
suitable for their purpose, and that for 
reasons of navigational safety it was 
necessary to maintain full steam pressure 
at all times, nevertheless, it was felt that 
although the problem was admittedly a 
difficult one, by suitable application 
of the knowledge now available 
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some measufe of improvement should 


be possible. 

James Law (Sheffield) sdid he had 
been particularly interested in the papers 
presented for this session, because he 
did not think there was a town or a 
village in Britain that did not suffer 
from that kind of nuisance to a greater 
ot lesser degree. 

Mr. Skeat, in his very comprehensive 
paper, gave a vivid picture of what was 
taking place, and it was pleasing to 
note that he did not offer any excuse for 
the nuisance from “running sheds” 
where locomotives are starting up from 
cold. He advocated the universal use of 
direct steaming for this purpose, and 
there was no doubt about the benefit 
that would accrue, both to the workers 
in the running sheds and people residing 
in the neighbourhood, if these measures 
wete adopted. It was hoped that a 


- resolution from the Conference, to this 


effect, would be approved. 

The boiler efficiencies given in both 
the papers as 80 pez cent. required a bit 
of adjusting, for the draw-bar efficiency 
of a modern locomotive was only about 
7 per cent., and the amount of excess 
ait passing through the tubes of a 
locomotive running at high speed, ruled 
against an efliciency approaching anything 
like that figure. In addition, being hand- 
fired and charging—“ light and often ”’ 
reduced furnace temperature very much. 
Mr. Skeat thought that smoke during 
shunting operations was exaggerated, 
but if he observed what took place at 
any large marshalling siding he would 
change his. views.- Mr. Skeat’s most 
interesting section was where he dealt 
with alternative fuels and alternative 
forms of motive power, and this is 
where it was hoped some valuable 
information would be given with regard 
to long term as well as short term 
policies. 

They had heard a great deal about the 
electrification of railways, and anyone 
who had travelled about the country 
would undoubtedly plump for electric 
propulsion every time, both for com- 
fort, cleanliness and efficient working. 
Apparently this electrification was still 
too far away even to think of as a long- 
term policy, and if that was so, well the 


British Railways should make greater 
efforts in the way of improving their 
steam propulsion. Steam generation, 
both at sea and on land, had advanced 
during the past twenty years. Most of 
the boilers were oil-fired or mechanically 
stoked, and the number of hand-fired 
solid fuel boilers was very much in the 
minority. In other countries oil firing 
and mechanical stoking were in regular 
use on locomotives. Footplate firing 
was a skilled and laborious job, and the 
young men of today were not too keen 
to take up this work. Could they be 
blamed? Mr. Skeat stated that if half 
the attention accorded to the diesel 
locomotive was given to the steam loco- 
motive, the latter would achieve the 
same records as the former, and whilst 
not entirely agreeing, it was thought 
that many of the existing locomotives 
could be adapted for mechanical firing 
with great advantage to the British 
Railways, the public they served, and 
the men who operated them. 

Mr. Law entirely agreed that much 
in the way of minimizing nuisance from 
locomotive smoke could be done by 
co-operation between the locomotive 
superintendents and the Local Authoricy 
Officers, and experience had shown that 
there was ample room for improvement, 
particularly in terminal towns, where 
running sheds and marshalling sidings 
were operating. 

H. Hornby (Senior Sanitary Inspec- 
tor, Batley), after drawing attention to 
the poisonous atmosphere which per- 
vaded many of our bigger railway 
termini, reminded the Conference that 
here was a point of very special interest: 
perfect apparatus, highly skilled men, 
opportunities for education, and yet the 
nuisance still continued! In the wider 
industrial field it had often been his 
experience that on inviting the manage- 
ment of a firm to take a look at their 
chimney at a moment when it was 
offending badly, the black smoke 
emission was immediately stopped, 
only to be followed by excuses why it 
could not be stopped before! What, 
he inquired, was the correct balance 
between education and compulsion ? 
Obviously, a reasonable amount of the 
latter was still necessary if the experience 


of the railways was any criterion. He 
was for education now and all the time, 
but in his opinion there was also a case 
for a sufficiency of officers to bring 
pressure to bear upon those who acted 
in total disregard of the public interests. 

H. H. Cash (Yorkshire Electricity 
Board) said that the outstanding feature 
that had occurred to him while visiting 
the demonstration coaches and witness- 
ing the film shows on the education and 
training of locomotive firemen, was the 
relatively crude methods shown for the 
firing of locomotive boilers as compared 
with Power Station practice. 

F. E. Simon, Professor of Thermo- 
dynamics in the University of Oxford, 
in his Paper to the Royal Institution on 
November 19th, 1948, stated that 
“It is well known that the locomotive 
is one of the greatest offenders in wast- 


-ing fuel, having an average efficiency 


of only about 5 per cent.” As a one- 
time Power Station Engineer who had 
been used to witnessing not only 
mechanical handling of coal, but also 
the automatic regulation and control of 
combustion, this quotation, taken in 
conjunction with the demonstration 
films, appeared to be linked. It did not 
appear possible for the human element 
to be sufficiently and _ consistently 
conscientious to equal mechanical 
methods. If one objection to mechani- 
cally controlled stoking was that of the 
variations in power demand, which Mr. 
Cash would agree were somewhat more 
rapid and greater than those met in 
Power Station practice, it would indeed 
be surprising if modern ingenuity 
could not design control equipment 
to vaty combustion conditions so as not 
only to cope satisfactorily with varia- 
tions of steam pressure, but also to do 
this with a minimum of smoke emission. 

In regard to coal quality which had 
been mentioned several times as a 
contributing factor in railway smoke, 
as fat-back as the 1920’s: Mr..'Cash -re- 
called that it was usually the practice 
of the Boiler House Stokers adversely to 
criticize the coal they had to use and to 
blame the Power Station management 
for buying it. Nowadays it appeared 
to be fashionable to put the onus on to 
the National Coal Board. He reminded 
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the assembly that provided one had a 
boiler with the correctly designed com- 
bustion chamber and grate, then almost 
any quality of coal could be burned 
eficiently, and with a minimum of 
smoke. For example, boilers in both 
Russia and Eire had been designed for 
burning peat. The major point at issue 
was, of course, that coal deliveries 
should be consistent in the quality that 
the boiler was designed for, and then 
eficiency and smoke reduction should 
automatically follow. 

A question raised by an earlier con- 
tributor to the discussion in relation to 
railway electrification was of interest 
to the speaker. As a representative of 
the Yorkshire Electricity Board, Mr. 
Cash could say that he had visited the 
wotkings on the new Woodhead 
Tunnel within the past month. This 
was a new tunnel of 16,000 feet in length 
designed to take an electrified line 
for the very heavy trafic between 
Manchester and Sheffield, and for which 
the Electricity Boards were supplying 
the energy. For the- information of 
delegates he could say that the work was 
proceeding apace, the pilot tunnel of 
12 feet diameter being already about 
50 per cent. complete and the work of 
providing the necessary electrical sub- 
stations was already well in hand. When 
this electrified line came into operation, 
the heavy smoke nuisance at present 
in evidence on this line would, of 
course, be largely eliminated. 

Alderman A. P. Holden (Battersea) 
asked Mr. Bennett whether-it was not a 
fact: that’ on thé Southern, Section, 
British Railways, the express loco- 
motives of the Merchant Navy class 
were not fitted with damper control, 
therefore dampers could not be closed, 
and that as a consequence drivers had 
had little or no control over smoke 
emission from their locomotives. If 
this was the case, could nothing be done 
to remedy an obvious constructional 
defect’? The’ residents’ im: his locality 
suffered considerable nuisance by reason 
of their proximity to Waterloo Station, 
upon leaving which locomotives were 
bound to emit large volumes of smoke 
in raising speed. 

He further asked Mr. Bennett whether 


it was not possible for the Railway 
Executive to appoint additional smoke 
inspectors in the London area. He 
knew that some years ago the know- 
ledge that inspectors were liable to be 
undertaking observations at any time 
had an effect upon drivers and firemen, 
and he wondered whether the. 100 or 
so smoke inspectors, scattered through- 
out the whole system of British Railways 
was as adequate a check as formerly. 

In conclusion he, as an engine driver, 
appealed to Mr. Bennett in the matter 
of improvement classes. Could not 
these with advantage be held in normal 
working time ? It would be, he was sure, 
a soutfce of great encouragement to 
younger men to be given the oppor- 
tunity of attending these in other than 
their own free time as at present. He 
suggested that the Railway Executive 
would be making a real contribution to 
smoke abatement in giving facilities of 
this nature. 

Mr. T. Henry Turner (Doncaster) 
said that the Society was fortunate in 
having two such good papers on 
Railway Smoke. He had heard Mr. 
Skeat speak on many subjects ‘at meet- 
ings of the Institution of Locomotive 
Engineers, and his paper was written 
with a background of much personal 
knowledge of railway operation. In 
Mr. Bennett they had the official repre- 
sentative of British Railways. He 
thought they should ask the Executive 
of the Society to write to Sir Eustace 
Missenden thanking him for taking up 
the initiative of raising the question of 
smoke and atmospheric pollution in his 
paper to the Institute of Transport and 
for the message from the Chairman of 
the Railway Executive which Mr. 
Bennett had read to the Society that 
afternoon. The’ fact that-the: head of 
all the British Railways had sent that 
message should be regarded as a land- 
mark in the history of the work of the 
Society and the lead taken in this way 
by their Chairman would no doubt be 
noted by many railway officers. 

As regards the question of shunting 
raised by the delegate from Corby ; he 
suggested that any works should con- 


‘sider the possibility of using fireless 


locomotives for works shunting. They 
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wete cheaper to maintain than diesel or 
diesel-electric, and could be recharged 
with steam from the works boilers in as 
little as a quarter-of-an-hour. They 
would produce no fire risk and leave no 
dirty ashes, and require the minimum 
of grades of labour to maintain them. 

Councillor J. Wallace (Seaham 
.D-G. defended- the~ miner, and the 
National Coal Board on the question of 
dirty coal. He argued that the rapid 
increase of mechanization in the mines 
resulted in vibration causing the strata 
to be disturbed to such an extent that 
the miner was unable to keep his coal 
clean. Fhe N.C.B. were doing~their 
best by better lighting in the mines and 
the use of more efficient cleaning plants 
emeuthe suimace.. «TL he-iminet or .the 
N.C.B.-should not be blamed. The 
blame should be laid to the demand for 
coal so essential at the present. 

Councillor A. Mead, C.C. (Chair- 
man, Kirkby-in-Ashfield Health Com- 
mittee) said that Kirkby-in-Ashfield 
suffered from two serious forms of 
smoke nuisance: (a) from railway 
locomotive engines, and (b) from 
colliery chimneys and spoilbanks. 

Regarding (a) he said that the centre 
of the trouble was an engine shed and 
its adjoining standings, which ran 
alongside a main road. It was not an 
uncommon sight to see 60 locomotives 
pouring a particularly unpleasant and 
unhealthy smoke across the main road 
and into the adjoining houses. A thick 
fog, or what the Americans called a 
“smog” was a permanent feature of 
this part of Kirkby in the winter-time. 

He understood that the only wav to 
deal with this matter was by means of 
the Railway Clauses Consolidation Act 
(1845), which was-as old and as out-of- 
date as it sounded. In fact, it was 
practically unworkable. The Local 
Authority could not take action them- 
selves, but must rely on a “ common 
informer,’ who received half of the 
penalty awarded, and who presumably 
had to bear half of the costs if the case 
was lost. 

The Act stated that “every loco- 
motive steam-engine shall be designed 
so as to consume its own smoke ”— 
a thing which the modern railway 


engine did anyway. To get a convic- 
tion, the nuisance must therefore be 
proved to have been caused through 
the default of the Company or its 
servants. 

Meanwhile, he stated, this serious 
threat to the health of Kirkby’s in- 
habitants went on, and he considered 
that the Conference should urge the 
Minister to look into this antiquated 
piece of legislation immediately, with a 
view to replacing it by a new and 
workable Act. 

Councillor K. A. E. Gregg (Totten- 
ham) prefaced his remarks by informing 
the Conference that he was a locomotive 
fireman, and had been one of the offen- 
ders causing smoke. He stated that a 
previous speaker was wrong in assum- 
ing that smoke could not be avoided 
by shunting engines. One method was 
by a system known as “‘ side firing.” 

With reference to the remarks made 
about bad coal, admittedly some was 
bad, in fact, the men had a name for it 
and it was not coal; but on the whole, 
the coal was pretty fair material. 

Referring to the papers presented, he 
would like to compliment Mr. Skeat 
on a paper that was really down to 
eatth. In the opinion of Councillor 
Gregg, as a practical locomotive man, 
Mr. Skeat certainly knew what he was 
talking about, but, for him to suggest 
that the men have lost their pride in 
their craft was a mistaken belief. The 
men /ad a pride, and wanted to have a 
pride in their craftsmanship, but, by 
virtue of ditty engines, lack of tools, 
frustrating delays, lack of recognition, 
etc., this pride was suffering many 
severe blows. 

The remarks made by Mr. Bennett 
were greatly appreciated. Too often in 
life today one heard say that manage- 
ment were all too willing to- slate the 
workers and vice versa, therefore, it 
was grand to hear Mr. Bennett back up 
the workers, and take Mr. Skeat to task 
over his remarks regarding the un- 
willingness of the older men to help the 
younger men. 7 

Councillor Gregg had to thank many 
of the older men for the help and instruc- 
tion he had been given. His interest in 
the locomotive was created by these 
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men. When groups of enginemen con- 
vetsed together, argument invariably 
ensued on the locomotive and, when 
drivers and firemen had spare time, 
mote often than not it was spent in 
talking about engines. 

In the opinion of the speaker, Mr. 
Bennett’s paper was as good as one 
could expect from one as skilled in his 
craft as Mr. Bennett, but, on one point, 
he felt that Mr. Bennett’s enthusiasm 
had overcome his facts. Whilst it was 
true that every recruit in the locomotive 
department goes through a systematic 
course of examination, the training and 
instruction left much to be desired. The 
only way a man could get systematic 
training was by going to Mutual 
Improvement Classes and, as they were 
run by the men and a man had to attend 
in his leisure time, only the keen en- 
thusiastic man attended ; and it was not 
the keen enthusiastic man who was the 
smoke offender. 

Cleatiers: (om entering the < service 
were allowed to learn their future craft 
haphazardly and many lost their enthu- 
siasm by virtue of the lack of opportu- 
nity to learn systematically in decent 
surroundings, by qualified, practical 
men. The speaker felt that the possible 
answet was by men being booked to 
attend classes for instruction. Only 
then could men be justly examined in 
their knowledge of the locomotive and 
the rule book. 

M. G. Bennett, in his closing 
remarks, said that it was encouraging to 
find that so many people advocated 
just those steps to mitigate smoke which 
British Railways were in fact putting 
into operation. The policy on most of 
the matters raised in the discussion was 
explained» fully ~in= his: ssaper: *‘Thete 
were, however, a few points about 
which a number of people spoke that 
he would explain in more detail. 

The educational scheme had attracted 
much interest. He was glad so many 
people had visited the instructional 
train and seen for themselves the sort 
of training which was being given and 
the keenness and energy being put into 
it. Some speakers seemed to be under 
the impression that almost the whole of 
the training was done in the men’s own 


time. On the contrary, the work of the 
growing number of smoke inspectors 
and firing instructors was done actually 
on the job during working hours, apart 
from the assistance given to the Mutual 
Improvement Classes, which was the 
men’s Own organization and valued as 
such. 

Mechanical stoking had been men- 
tioned by a number of-speakers, and a 
misleading analogy made with electric 
power stations. The economics: were 
quite different. No staff saving on the 
footplate would be possible with 
mechanical firing, and it would involve 
a radical change in the type of fuel 
required by the Railways which might 
embarrass the N.C.B. But apart from 
this it was extremely doubtful whether 
mechanical firing would reduce smoke. 


_ It was expecting too much of a mechani- 


cal device to follow the extremely rapid 
fluctuations of load in a locomotive 
(which were much more violent than in 
a power station) as efficiently as a trained 
fireman, “who could, and did, “even 
anticipate many of the changes which 
occurred. He had seen and travelled on 
the footplate of a number of engines 
fitted with mechanical stokers ia many 
parts of the world and they were 
certainly no better than our locomotives 
in the matter of smoke. While on the 
subject of the locomotive he would 
like to correct an impression given by 
Mr. Skeat, that the standard of main- 
tenance of their fleet of locomotives 
had -suffered since the war. This was 
hardly compatible with the fact that 
each year more engine miles were being 
run with fewer engines. 

Mr. Bennett again thanked the Society 
for the opportunity to explain the policy 
of British Railways in the matter of 
smoke, and to describe the vigorous 
action which was being taken ; and for 
the very friendly and patient reception 
of his paper. ; 

W. O. Skeat, in reply to Mr. Wilkin- 
son, expressed his sympathy with those 
who objected to the firing of shunting 
locomotives when they happened to be 
inside the buildings of a steel works. He 
thought that oil-fired locomotives might 
give good results for the duties which 
Mr. Wilkinson had in mind; but he 
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considered that the provision of over- 
fire air jets.“ would be" ‘even.- more 
satisfactory, and would avoid the need 
for imported oil fuel. He would, 
however, remind Mr. Wilkinson of the 
point raised by Mr. T. Henry Turner 
that fireless locomotives might be the 
best solution. 

He was very glad to see his old friend, 
Mr. Saunders, who was a fellow- 
apprentice with him in the Doncaster 
works of the former Great Northern 
Railway. He was aware of the experi- 
mental practice of making photographic 
records of a fireman’s movements ; but 
a more sinister use of photography in 
days gone by involved the posting of an 
inspector, with camera, at a strategic 
point, say on an over-bridge, so that 
he could record any bad cases of black 
smoke emission. Efforts were always 
made to show the number of the engine 
in such prints, so that if the fireman 
concerned denied the charge of making 
black smoke, he could be confronted 
with the tell-tale photographic print. 

He thought that mechanical stokers 
deserved more attention than they had 
so far received in this country. In the 
Us An he understood -that it? was . a 
statutory obligation for railway manage- 
ments to provide mechanical stokers on 
all engines having over 50 sq. ft. of 
erate area. He thought that this limit 
might be lowered to about 42 sq. ft., 
at any rate for future construction in 
Great Britain. Mr. Saunders’ support 


for the suggestion, made in the paper, 
of connecting smoke troughs in running 
sheds to a tall chimney, with fan extrac- 
tion was most welcome. 


Councillor Grege’s remarks were of 
the greatest importance, since he spoke 
with the authority _of “one. directly 
concerned with the problem. Councillor 
Gregg could not accept the charge made 
in the paper, that some drivers were 
unwilling to help and advise their 
firemen. He would be glad to stand 
cotrected by Councillor Gregg in this 
matter; it seemed that things had 
improved in this respect. Such cases, 
though not common, were, however, 
unpleasant enough to be worth noting 
when they did occasionally occur. But 
there was no intention, in the paper, 
to suggest that it was common for a 
fireman to find his driver unhelpful. 
With regard to the profit to be derived 
from instruction classes, he fully realized 
that it varied from one man to another ; 
but Councillor Gregg by inferring that 
the keen “men attended them; whilst 
those who were wot interested stayed 
away, had himself admitted that there 
was a certain lack of interest to be 
found. 


He did not think that any special 
comment was called for by the interest- 
ing contribution from Mr. Richards, 
whose emphasis on the value of proper 
instruction to shed staff engaged on 
fire-lighting was to be noted. 
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Outside View. et 
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ARRANGEMENTS AND GENERAL INFORMATION 


Meeting Places 

The events on Wednesday, 28th September, including 
the Annual General Meeting and the Mayor’s Reception, 
will be held in the Lounge Hall, Royal Baths. The Confer- 
ence Sessions on Thursday and Friday, 29th and 30th 
September will be held in the Royal Hall. 


Other Documents and Advance Papers 


On or about the 7th September members and dele- 
gates registered as attending the Conference will receive 
Advance Proof copies of the papers to be presented, 
together with a Guide to Harrogate, Conference Delegates 
Facilities Card, Conference Badge and, where applicable, 
tickets for the Conference Dinner, Invitation to Reception, 
and tickets for the Tours, A printed copy of the Presi- 
dential Address will not be distributed before the Confer- 
ence, but copies will be available at the bookstall after the 
address has been given. 


Reply Form 

Kindly complete and return the enclosed Reply Form 
as soon as possible, in any case not later than 31st August, 
1949. 


Reception 

Invitations to the Reception on Wednesday evening 
will be issued by the Worshipful the Mayor of Harrogate. 
Those wishing to receive an invitation should indicate this 
on the Reply Form. Day dress will be worn. 


Conference Dinner 

An informal dinner will be held at the close of the 
Conference on Friday evening, 30th September, at the 
Prince of Wales Hotel. The price of each ticket will be 
12s. 6d. inclusive of gratuities but exclusive of drinks. 
Application for tickets should be made on the Reply Form 
and the remittance enclosed. Day dress will be worn. 


__ Conference Badge 


The wearing of the badge, to be forwarded later, is 
requested in order to assist introduction to other delegates. 


Discussions ; 

Those wishing to speak in discussions are asked to 
send their names to the platform during the session con- 
cerned. In view of the fact that discussions at smoke 
abatement conferences have invariably to be cut short, all 
speakers are requested: (a) to condense their remarks as 
much as possible and to note the signals on the platform 
Speech Controller; and (b) to confine their remarks strictly 
to the specific questions raised in the paper being dis- 
cussed. The time allowed for contributions will normally 
be limited to 5 or 3 minutes. 


Resolutions 


The following procedure has been approved by the 
Executive Council : 

(a) Any-resolution it is desired to bring before the 
Conference must be submitted for the approval of 
the Executive Council and received by the General 
Secretary at the offices of the Society in London 
not later than 16th September, 1949. 15° Sep 4% 


(b) Resolutions relating only to subjects under discussion 
at the Conference can be accepted, and would be 
moyed during the discussion In the appropriate 
session. 


List of Delegates 


A list of delegates attending the Conference will be 


printed and copies will be available for distribution from 


the Confe; ence Bookstall. 


Proceedings 


The papers, discussions, and any resolutions will be 
subsequently issued in volume form as The Proceedings of 
the Harrogate Conference 1949. A copy will be forwarded 
free of charge to all registered delegates, and extra copies 
will be available at 3s. 6d. each, by post 3s. 8d. 

Those who take part in the discussions are asked to 
send a condensed copy of their remarks, in reported 
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speech, to the Secretary not later than 14th October, 1949. © 


Verbatim reports of speeches will not be taken. 


Bookstall 


There will be a bookstall of the Society’s, His Majesty’s 
Stationery Office, and other publications. . 


Motor Coach Tours a 
The following have been arranged : 


(a) Fountains Abbey, Thursday, 29th September, 1949 
Coaches will leave Harrogate at 4.45p.m., spend approxi- 
mately one hour at the Abbey and return to arrive back at 
Harrogate at 6.45to7p.m. Tickets which will include the 
cost of admission to the Abbey and gratuities, will be 
issued for this visit at 5s. each. 


(b) Yorkshire Dales, Saturday, 1st October, 1949. Coaches 
will leave Harrogate at 10 a.m. proceeding via Wharfedale 
to Kettlewell for lunch and returning via Burnsall arriving 
back in Harrogate at 3 to 3.30p.m. - The cost of this tour 
will be 15s: including lunch and ail gratuities. 

Delegates wishing to take part in either or both of 
these tours should make their applications on the enclosed 
Reply Form and enclose remittance. 

Volunteer “Couriers” from the “Friends of Harrogate” 
will accompany both tours. 


Inquiries 

Inquiries about arrangements and request for inform- 
ation should be addressed to the Society’s offices up to 
Monday, 26th September, 1949, and during the Conference 
at the Royal Hall, Harrogate. The Society cannot under- 
take Hotel, etc., bookings on behalf of delegates, but if 
any difficulty is experienced in obtaining accommodation 
inquiries may be addressed to W. W. Baxter, Conference 
Secretary, Information Bureau, Harrogate. Lists of Hotels 
and Boarding Houses for Conference Delegates are avail- 
able from the Society. = 


1950 Conference | | 
An announcement will be made during the Confer- 
ence about the place of meeting for the 1950 Conference. 


ARNOLD MARSH, 


General Secretary, 


National Smoke Abatement Society, 
Chandos House, _ 

Buckingham Gate, 

Westminster, S,W. 1, 


Telephone: ABBey 1359, 
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This is one of the many publications of the 
National Smoke Abatement Society. For a 
complete list write to the Society for its current 
Year Book. This contains a Guide to Publications 
on Smoke Prevention and Allied Subjects, which 
includes, in addition to the Society’s own titles, 
particulars of other books, reports and papers, 
any of which may be purchased from the Society. 
The list is classified according to subject—the Law, 
Conference Proceedings, General, Historical, 
Smoke Prevention Administration, Industrial 
Smoke, Domestic Heating, Technical and Scientific, 
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Blackpool Conference 





SUMMARY OF EVENTS 


‘THE conference was officially opened by His Worship the Mayor of Blackpool 

(Councillor Joseph Hill, s.p.) at the Winter Gardens on the morning of Wednesday, 
26th September, with the President, Dame Vera Laughton Mathews in the Chair. Her 
Presidential Address was then read. 


The Annual General Meeting of the Society followed, with Mr. Sidney N. Duguid, 
Chairman of the Executive Council, in the Chair. The election of two new Vice- 
Presidents, Alderman F. W. Perry of Smethwick, and Dr. R. Lessing, was announced, 
followed by the announcement that Alderman Professor F. E. Tylecote had been elected 
as the new President. Alderman Tylecote was introduced and welcomed by the 
Chairman, and briefly responded. In the afternoon the 2nd Des Voeux Memorial 
Lecture was read by Dr. J. Bronowski, with the President, Dame Vera Laughton 
Mathews in the Chair. Members of the conference were privileged to attend a Civic 
Reception, with dancing and cabaret, during the evening. 


On the following morning, Thursday, 27th September, the session on ‘‘ The Smoke- 
less Operation of Small Steam Raising Plant’? was held, with Mr. W. A. Damon, 
Chief Inspector of Alkali, etc., Works, in the Chair. During the afternoon visits were 
paid to the Marton Gasworks of the North Western Gas Board, and to the Ribble 
Generating Stations, Preston, of the North West Division, British Electricity Authority. 
An informal evening party was heid in the Savoy Hotel for a limited number of members. 


On Friday, 28th September, the morning session was on “ Policies for the Pre- 
vention of Industrial Air Pollution,’ with Sir Ernest Smith, Hon. Treasurer, in the 
Chair. In the afternoon the subject was ‘‘ Smoke Prevention in the Home—from the 
Woman’s Viewpoint.’ In the absence of the Chairman announced in the programme 
Alderman Mrs. Julia Engwell, Chairman of the Public Health Committee, Barking, 
very kindly presided. 


The session and conference concluded (with Mr. S. N. Duguid in the Chair) with 
the adoption of the resolutions recorded at the end of this volume, a general vote of 
thanks proposed by Mr. J. J. Matthews, Chairman of the Conference Committee, and 
an invitation from the Lord Mayor to hold the 1952 conference in the City of Portsmouth 

conveyed by Mr. W. F. Appleton, Chief Sanitary Inspector. The vote of thanks 
included expressions of appreciation addressed to authors and sessional chairmen, and 
to those in Blackpool who had made possible so successful a conference ; namely, His 
‘Worship the Mayor, the members of the Council, Mr. W. Foster, Director of Attrac- 
tions and Publicity, Mr. Harry Priestley, Chief Sanitary Inspector, and the management 
and staff of the Winter Gardens. 


PRESIDENTIAL ADDRESS 


by 


Dame Vera Laughton Mathews, D.B.E. 


| FEEL that I have been extremely 
lucky to have been President of this 
Society during two specially momentous 
years. Last year was the Society’s ‘* com- 
ing of age’’: this year we celebrate the 
Festival of Britain. In my last address I 
tried to give a slight survey of the chief 
events of the history of the Society, and 
it seems appropriate in this Festival year, 
when every kind of achievement is being 
noted in terms of 1851 and all that, that we 
should look at the position today in 
comparison with a hundred years ago. 

Not that the cause of smoke abatement 
dates only from 1851. It is now 645 years 
since Parliament first concerned itself 
with the smoke nuisance. So long ago 
as the year 1306, as a result of public 
demonstrations and petitions, a royal 
proclamation prohibited articifers from 
using coal in their furnaces, but the decree 
seems to have had little effect even though 
it is reported that one offender was 
executed. 

It is true, however, that about the 
middle of the last century, when the smoke 
nuisance had reached alarming propor- 
tions, the matter became one of serious 
public consideration both in and out of 
Parliament. 

At the time when the great glass palace 
was being erected in Hyde Park for the 
1851 Exhibition, London was approaching 
the peak years of its smoke problem. 
Indeed one can but admire the courage of 
Paxton in designing an all-glass building 
and wonder how they kept it clean and 
transparent, and how much it cost to do 
so. Even now a day’s fog may cost Kew 
Gardens an extra £100 in glass-cleaning. 
How much has the smoke and grime of 
London cost the many Exhibitions on 
view this year of 1951 ? Certainly a figure 
which might shake the complacency of 
those uninformed members of the public 
who say, “Why a Smoke Abatement 
Society ? The days of peasoup fogs are 
OVEr.. : 

Certainly there have been great im- 
provements during these hundred years, 
largely due to the triumphant advance of 
gas and electricity, but due also to a more 


enlightened public opinion for which the 
educational work of this Society is mainly 
responsible. 

The point of view of a hundred years’ 
ago is clearly indicated in the evidence 
given in 1845 before a Select Committee 
set up to enquire into “‘ the Means and 
Expediency of Preventing the nuisance of 
SMOKE arising from Flues or Furnaces.”’ 
All witnesses were much of the same mind. 
The prevention of smcke was not practic- 
able and in any case the matter was not 
of much importance. The evidence, 
mostly from ironmasters and distillers, is 
an illustration of the lamentable habit 
of the majority of human beings of 
accepting unnecessary burdens and hard- 
ships simply from inertia or the lack of 
knowledge of better things. Certainly in 
this case, the witnesses were those who 
would themselves have had to undertake 
trouble and expense in the matter, which 
may account for their complacency. 

Mr. James Scott Smith, a distiller of 
Whitechapel though ‘‘ not averse to the 
experiments being made for the con- 
sumption of smoke ”’ thought that smoke 
was ‘‘ not prejudicial to the extent which 
the public suppose.”’ Mr. Alfred Watney, 
a distiller of Wandsworth, mentioned 
efforts that had been made with various 
patents ‘‘ without the least saving of fuel 
and withcut any consumption of smoke.”’ 
Mr. George Smith, distiller of White- 
chapel, was even more outspoken. “If 
do not consider it a nuisance; it is a 
question certainly of a degree of dirt, 
and soils everything that stands around it, 
no doubt; but, as regards an incon- 
venience, a person who has been in 
London all his life, as I have, makes up 
his mind to a certain-amount of incon- 
venience.” 

As a result of this Committee’s recom- 
mendations, smoke abatement clauses 
referring to industrial smoke were in- 
cluded in subsequent legislation, though 
we do not know with what result. The 
Committee considered that it was not 
practical to deal with domestic smoke by 
legislation, which shows that in that 
matter present-day thought has advanced 





considerably. 

Following the severe fogs of 1873 and 
1880, the first smoke abatement exhibi- 
tions were held in London and _ subse- 
quently in Manchester and an Exhibition 
Review issued. I was intrigued to see that 
there was a woman contributor, and 
although the men’s contributions are 
signed, hers appears in modest anonymity 
“* By a Lady.’ Which reminds me that it 
was just about this period when a few 
brave women had the temerity to start 
speaking in public and that in the House 
of Commons a member referred to 


speeches ‘‘ by the wives of two members 


of this House. I will not add to their 
shame by mentioning their names.”’ 


It would be nice if the enterprising 
** Lady ’’ of 1882 could have foreseen this 
meeting with a woman President address- 
ing this august assembly. 

Great advances have been made since 
the day when it was considered that 
nothing could be achieved in regard to 
domestic smoke by official action. The 
domestic problem is as serious as the 
industrial one and it is rightly in the fore- 
front at this Conference by the devotion 
of a whole session to a discussion on 
smoke prevention in the home. 

Today all new houses constructed by 
Local Authorities with Government sub- 
sidies are fitted with improved solid fuel 
appliances which, in almost every case are 
suitable for burning smokeless fuels. The 
fact that the efficiency of these appliances 
is markedly higher than that of the ordi- 
nary stool-bottom grate means that even 
though bituminous coal might .be used 
with them, the amount required will be 
less, and in consequence the production 
of smoke will be smaller. 

All appliances, and particularly the 
modern improved appliances, give higher 
efficiencies when using coke than when 
using bituminous coal. The overall 
efficiency of an open grate with back 
boiler and convection air heating is 
approximately 55 per cent. with coke and 
40 per cent. with bituminous coal. An 
‘openable stove will show an efficiency of 
60 per cent. with coke and 45 per cent. 
with bituminous coal. 

New houses will have the means of 
being smokeless and efficient in their use 
of fuel, but there remains the large number 
of existing houses where the domestic fire 
is both inefficient and smoke-producing. 
To help the occupants of these houses, 
coke grates have been developed which 
can be fitted in existing fireplaces and 
thought has also been given to appliances 
which can stand in an existing fireplace 


and, because of their higher efficiency, will 
considerably reduce smoke production. 


The contention is often made that 
bituminous coal must be used on account 
of the scarcity of coke and other smokeless 
fuels. A recent issue of the B.C.U.R.A. 
magazine, in speaking of the improved 
type of space-heating units, states: ‘“‘One 
point of some importance is that most of 
these units must continue to use bitu- 
minous coal for some years to come, the 
ratio of coal to coke available for the 
domestic market being about 10 to 1.” 


I am not denying that much could, 
and should be done in the production of 
more smokeless solid fuel. Nevertheless, 
this-argurment concerning the availability 
of coke, which is frequently advanced by 
the coal marketing interests, is fallacious. 

The facts are that the amount of house 
coal available is 30 million tons a year. 
The gas industry makes available 10 
million tons of coke a year, but of this 
quantity only about one-quarter to one- 
fifth finds its way at present to the 
domestic user ; the remainder is sold to 
industry or for the heating of commercial 
or public buildings. On many of these 
larger installations it is more possible to 
burn coal smokelessly than on domestic 
installations and there is, therefore, still 
every reason to urge people to use smoke- 
less solid fuel in their homes. The use of 
coke as a domestic fuel would not be 
limited by shortage of supplies until it 
increased to three or four times the present 
figure. 

It should also be remembered that 14 
million tons of coke is now being used by 
the gas industry for the making of water 
gas, which would not be necessary if more 
coal were available. The limit of capital 
expenditure laid down by the Treasury 
also handicaps the coke industry. As one 
example, more screening plant would 
enable a considerable amount of what is 
now sold as coke breeze to be made 
available for the domestic market. 


In more normal conditions, a further 
24 million tons of coke could be made 
available for the domestic market. 

The gas industry realises its responsi- 
bilities to the domestic consumers who 
are now installing modern solid fuel 
appliances and plans to make, progres- 
sively each year, more coke available for 
the domestic market. As you know, 
coke has to be marketed as the Ministry 
of Fuel dictates, and the domestic market 
at present has the last call on supplies. 
Looking to the future it would appear that 
it should have the first, in order that the 


recommendations of the Simon Report 
in regard to space heating by smokeless 
solid fuel may be implemented. 

I repeat also what I said in my Address 
to you last year that this recommendation 
of the Simon Report would be greatly 
helped if the National Coal Board would 
adopt a gradual policy of supplying coal 
at a cheaper rate to the carbonizing indus- 
tries which produce smokeless fuel, and 
making those domestic consumers who 
insist on burning coal in the raw state pay 
extra for their hobby. 

After all, we cannot eliminate from the 
argument this clinging to the traditional 
British open coal fire in which both men 
and women are equal culprits—undeterred 
by the fact that the clinging has to be 
physical as well as mental, in order to 
benefit from what is avowedly the most 
inefficient form of space heating. 

In the special Festival publication of 
Punch there is a page of illustrated French 


nonsense verses and limericks. One 
picture entitled ‘‘ Emulation — Inter- 
nationale’? shows Mr. Punch proudly 


displaying to a Frenchman in front of an 
open fireplace, a poker and a coal- 
scuttle ; and this is the verse : 


Oui, Francais, votre patrie est belle, 
Et chez vous le soleil étincelle, 

Mais |’on n’a pas chez vous 

Ces deux objets si doux. 

Le Poqueur et la Céle-escoutelle. 
holding them out admiringly, as though 
they were a match for any sunshine. 

Of course, I know that with an opti- 
mistic temperament one can turn nearly 
any handicap into a compliment. I 
remember visiting the Orkneys and Shet- 
lands during the war, and although those 
windswept islands have a grandeur of 
their own, the entire absence of trees is 
generally regarded as a drawback. How- 
ever, when I was motoring there one day, 
the local driver uttered the following gem : 
“The great thing about the Shetlands,” 
he said, ‘“‘is that there are no trees to 
obstruct the view.” 

Well, I think even that loyalty is put in 
the shade by the Englishman proffering his 
Poqueur and Cole-escoutelle as beloved 
national amenities. And I think Punch is 
pretty accurate as a rule in satirising 
public opinion. 

I know when I visited Germany earlier 
this year (where incidentally I did not see 
a single open fire) and gave them the 
figures for coal being burnt here in the 
raw state, they exclaimed, ‘* But that is 
terrible.’ In Germany half the total 
amount of coal is used for gas and coke. 

People say that with our grey climate 


we need the colour and cheerfulness of an 
open fire. They should reflect that with- 
out smoke we should have the good cheer 
of clean paint and bright fresh surround- 
ings. 

London for once has been gay and 
colourful this summer. To the Londoner 
and regular visitor it has been a delightful 
contrast with the familiar grubbiness 
(though there is still plenty of that) but 
it has been achieved only at considerable 
cost in cleaning and new paintwork. And 
the brightness will not last long in the 
smoky air. The designers of the South 
Bank Exhibition became seriously worried 
by the relentless attack of soot and grime 
and acids that make up London’s smoke. 
Mr. Misha Black, one of the chief de- 
signers of the South Bank Exhibition, has 
said that deposits of dirt and dust in that 
area are so heavy as to have made proper 
maintenance almost impossible in terms 
of reasonable expenditure, and a large 
proportion of our architectural effects 
have been vitiated by soot and grime 
which lie heavily on all exposed surfaces. 


Because of the South Bank Exhibition 
and the Festival Gardens at Battersea, 
arrangements were made this summer .to 
reduce the shocking smoke of Thames tugs 
and other craft by supplying them with 
smokeless South Wales coals. But that 
is only temporary and with winter loom- 
ing ahead, we shall presumably suffer 
once again from the black outpourings 
which London, and other ports know so 
weil. In my Address last year I mentioned 
the Atlantic convoys during the last war 
and how smoke from a ship could be seen 
on the horizon before ever a ship ap- 
peared. After a few ships had been sunk 
because of this, most ships in convoy and 
those at sea in general became smoke con- 
scious and special measures were taken. 
Those precautions should be adopted now 
by all ships in home waters. 

We need more colour, brightness and 
cheerful surroundings, and not only in 
Festival years and at exhibitions. J. B. 
Priestley often talks about this, but he 
has not mentioned why the towns he 
justifiably criticizes are so depressing. 
What is the use of a rosy glow in one 
spot of one room when the general 
surroundings are drably grey ? If we get 
rid of smoke and put our towns in clean 
air, then, in time, we shall rid them of 
that aura of gloom and dinginess that has 
been one of the most unpleasant features 
of the century between the two Exhibi- 
tions. 

Let us hope that by the time of whatever 
Festival may be held in the year 2051 


smoke abatement will have become merely 
an exhibit of historical interest. 

However, for the present, and one might 
say during the lifetime of even the 
youngest here today, there remains plenty 
for the Society to do. I should like to 
feel that within my own lifetime I might 
hear a future President congratulating 
some great city, or some whole county— 
possibly Lancashire—on having declared 
its final smokeless zone, so that one could 
drive, or fly, for miles without seeing any 
smoke. At the same Conference one 
might perhaps hear the British Railways 
being praised for having completed their 
electrification programme, or the National 
Coal Board for having made its last 
colliery smokeless. 

These are dreams for the future, which 
show that there is still a big programme of 
work ahead for this Society. Although it 
is one of those bodies whose aim is to 
make possible their own extinction, that 
time is obviously far distant. 

When the evil of air pollution is over- 
come, public opinion will doubtless be 
amazed that their forbears were content 
to live in a country where nearly 24 
million tons of dirt and soot were dis- 
charged yearly into the atmosphere, to 
be inhaled into the lungs, to ruin our 
architecture and to make greatly increased 
labour. When a reform has once been 
accepted, the previous evil always seems 
incredible to future generations. Imagine 
the feelings of young people today at 
the thought that at the beginning of 
the last century slavery was a profitable 
trade in this country, that little more 
than a hundred years ago small children 
were working in the mines, pulling 
trucks in the dark, and at a closer 
date, that their own mothers were denied 
the right of voting as citizens. All these 
and many other reforms against which 
no-one would raise a voice today, took 
years and years of persistent agitation 
before they were passed. Many crusaders 
have devoted their whole lives to a cause 
which is now undisputed but which 
would not have been achieved if those 


few people had not cared deeply and made 
great sacrifices. 


In this retiring Presidential Address, I 
want to pay a tribute to the loyalty and 
persistance of the members of this Society. 
You may think the work cannot be com- 
pared with the world’s great humanitarian 
campaigns but it is a cause of high 
importance. 

At this moment in our country’s 
history, the efficient use of coal is perhaps 
the most important question, and fuel 
efficiency and smoke abatement are closely 
associated subjects. Fuel efficiency affects 
not only the health and happiness of the 
people, but the future prosperity of the 
country and even international relation- 
ships. It is therefore a matter of first 
national importance that coal should not 
be wasted, as it is wasted when half of it 
goes up the chimney in smoke. It has 
been said in the House of Commons 
recently that an inefficient fireman who 
allows his chimney to belch forth black 
smoke can waste as much coal in one day 
as a skilled miner can produce. 


So I want to conclude by emphasizing 
the value of this work and by congratulat- 
ing those who support it by giving so 
generously of their time and their money. 
Perhaps I might mention particularly the 
Local Authority members, who after all 
have many important causes at heart and 
who may sometimes think that they 
would like to see more results from this 
Society. The fact is that smoke abatement 
from the very nature of its cause, is a 
iong-term task and despite all it could do 
towards saving fuel in these days of 
shortage, it cannot win all the attention it 
should or be given the priorities we should 
like. The Society has shown an example 
of what can be done with very slender 
resources and with more financial assist- 
ance, which would include a bigger staff, 
it could do very much more. 


Personally I am very proud to have been 
President of the Society during these two 
years, and I shall follow its work in the 
future with the closest interest. 


The Des Voeux Memorial Lecture 
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OUGHT not to begin what I am going 

to say without first thanking the 
Society for asking me to give this lecture. 
No doubt this is a usual beginning ; but 
I do not therefore make it perfunctorily. 
I thank the Society for having asked me 
to give this lecture because it gives me the 
occasion to speak about something which 
has been much on my mind. That sub- 
ject, I will be frank with you, by no means 
stops at smoke; indeed you will have 
noticed that I have adroitly scratched the 
word ‘“‘smoke’’ from my title. My 
subject has grown in my mind from 
thoughts which began at smoke. But it 
has grown to become for me, in the last 
years, a wider problem and a graver 
presence. For my subject is the future of 
this country. 

Smoke is a thing which we make for 
ourselves ; nobody helps us to make it, 
not even fate. We make it of course by 
the way we burn our coal, which means 
by the way we do our work and our 
living. There are therefore two ways to 
end the nuisance of smoke. One is 
to give up this industrial work and life, and 
turn to something else : something simp- 
ler and greener. The other is to hold to 
our industrial life and to get rid of the 
smoke as something which has no business 
there : not a part of industry or even of 
city life, but a blemish on them. 


Living by Industry 


IT should tell you at once that my 
sympathy lies wholly with the second of 
these two cures. I like the country, and 
I am happy when I or anyone else can 
work where there are trees up the road 
and a stream under the hill. But the 
trees and the stream do not mask the fact 
that you and I and every man-jack in 
Britain, fifty million of us, live by indus- 
try. When we reach down, our roots 
strike iron: the baker and the village 
postman, the tinsmith and the carpenter, 
the collier and the analyst, and yes, the 
farmhand too. We are a country built 
upon a bottom of industry; and to 


maker’s deafness. 


withdraw from industry is, as a people, 
to give up our life. 

All this is patent, and it would not be 
worth saying if it were not, for that reason, 
so easily shrugged out of the argument. 
We in this hall are all against smoke ; and 
we are against dirt and rickets and boiler- 
I hope that we are 
against every evil in which industry has a 
part; but do not let us therefore be 
persuaded that we are against industry. 
There are those who see in smoke only 
the symbol of industry, and whose attack 
on one is an attack on the whole basis of 
our life these last two hundred years. 
They would like somehow to turn us into 
a farming country, and to see London all 
fields again. I must make it clear that I 
am not of their party and I hope you are 
not. There are farming countries today 
and there should be ; but Britain cannot 
be one. I should not like to see her waste 
herself. I should like to see Londons 
green, but I should not like to see it all 
fields again. I should not even like to see 
Sheffield all fields. 

The fact is that I am proud of London 
and Sheffield. They are not handsome 
cities, and I should like to make them so. 
But I do not therefore want to plough 
them up and sow them with clover. Our 
aim is to make a better thing of industry ; 
but it is not to destroy it; not even to 
belittle it. There have been many blots 
on industry : child-labour and intoler- 
able hours and dusts and poisons and 
lock-outs. Some are now wiped clean 
and some remain: factory dirt, back-to- 
backs, squalor and decay. We should be 
ashamed of these, and more, we should 
make others ashamed. But industry 
itself is nothing to be ashamed of. I 
think that industry is the pride and the 
history of Britain. 


An Early industrial Revolution 


Let me make no bones about this at all. 
When the Elizabethans sailed out into the 
Atlantic, industry was already the staple 
they carried and the muscle to their 


adventure. 
with corn but with cloth ; and when they 
made themselves great with common land, 
the crop they grew was wool. The 
gentlemen of Cornwall were not all sailors; 
some of them were busy in the adventure 
of mining. The Elizabethan Age was our 
first industrial revolution, and _ this 
deserves better than to be forgotten in 
the glow from breakfast beer and piracy. 
London grew rich enough to build the 
theatre Shakespeare wrote for, not by 
farming but by trade in her manufactures. 
These were goods for which the Bristol 
merchants bargained in the Tolzey and 
paid on the Nails there. 

But I do not need to skirmish with any 
romantic about the details of Elizabethan 
coke and glass making. I can step for- 
ward a hundred years to another age 
restless with imagination and movement : 
the age when John Evelyn persuaded 
Charles II to give his name to the new 
Royal Society, much as he persuaded him 
to look at the work of an unknown carver 
called Grinling Gibbons. And in the 
society where Christopher Wren jostled 
with Newton, and the poet Dryden with 
Robert Hooke, what were the problems 
which great men thought worthy of their 
excited study? They were navigation 
and metallurgy, gunnery and dye-stufis, 
and my own interests which I am proud 
to trace back to that age—mining 
and statistics. Newton himself spent 
thirty years at the Mint, always active and 
always practical; and showed by his 
example how highly his age rated the arts 
of commerce and of industry. 

I want to come still closer to our day. 
Step forward another hundred years ; 
we are at 1760 and the Industrial Revolu- 
tion. It began hard and bleak; but 
Blake and Wordsworth were born at that 
moment, and England doubled her people 
in seventy years, and put them into leather 
shoes and clean iron beds and gave them 
white bread. I am tired of having the 
Industrial Revolution maligned as if it 
had put out the sun. Our health and our 
vigour and the delight in action which is 
still our pride were made then ; and the 
‘men who made them were not money- 
grubbers, they were great men and I am 
angry when I hear them slighted. Joseph 
Priestley and Baskerville and Arkwright, 
Wedgwood and Watt and their friend 
John Wilkinson, William Small who 
taught Jefferson and Count Rumford who 
hated him—they are the match of any 
generation that walked the earth with its 
head high. They built the foundations 
of the great industries we live by, and I 


Their ships were not paid for. 
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am not in the least ashamed of their 
work. 


Men Make History 


You will notice that I have spoken of 
the growth of industry not in terms of 
process and turnover, but in terms of men. 
My reason is that those men were much 
less muddled than history has been. In 
the 150 years since Matthew Boulton 
died, Birmingham has swept round and 
over the neat factory which he took to 
Soho because work there was orderly and 
spacious. Etruria is now as dark as 
the rest of the Potteries, from whose 
squalid cottage industry Wedgwood 
moved deliberately. These men were 
more clear-sighted than those who came 
after them. They knew that the things 
they were trying to do, precision work 
and glazing china and the fine processes 
of industry, are not a grimy hugger- 
mugger and do not thrive in it. To 
them from the outset dirt and crowding 
were forms of waste, and they would 
have liked to scrawl over them as one of 
them did over other pieces of bad work- 
manship, ‘‘ This won’t do for Jos. 
Wedgwood.” 


They were the pioneers of efficient 
industry ; but it is not an accident that 
these Midland men were also liberal 
humanists, and much suspected of 
admiring the French Revolution. The 
fact is that they were single-minded men ; 
to them waste was waste, whether it was 
waste of materials or of human skill. 
They did not draw a line between factory 
problems and human problems ; and one 
reason was that they brought to them both 
a single method—the method of research. 
They had faith in science, and many of 
them were remarkable scientists, in the 
Birmingham Lunar Society and_ the 
Manchester Philosophical Society and 
later in Yorkshire. And it was part of 
that faith, which Adam Smith underlined 
in The Wealth of Nations, that industry 
will net do weil unless it is run well. 
When William Murdock put out the 
torches in the Soho factory and invented 
gas light for it, when Benjamin Franklin 
wrote to Boulton that the right thing to do 
with smoke is to burn it, they did not 
pause to admire themselves as laurelled 
benefactors of mankind ; and neither did 
they think of themselves as gluttons for 
efficiency. They thought of themselves 
modestly as scientists, and it seemed to 
them plain that a sensible solution of a 
problem of light or heat or output must 
of itself be efficient and dignified together. 


Practical Values are Human Values 


I said at the beginning that my subject 
was the future of industry, and here I 
have been talking of nothing but its past. 
But do not be misled ; what I have been 
talking about is not dead; for it is the 
very marrow of every civilization—the 
belief that its most practical values are 
also human values. This belief, I insist, 
was strong in the men who founded our 
industries. And it was not something 
which they put on on Sundays. It under- 
lay their thought because their thought 
was scientific and took all problems in 
its stride. This is what made them 
succeed, the assurance that the way to 
handle a problem is to think right through 
it, all of a piece ; and we owe our world 
to it. 


That world has not stopped growing 
since 1760, but in this century it has begun 
to grow very skew for us. It has been 
discouraging to see the chemistry of Roe- 
buck and Perkins drift to Germany, the 
looms go to Japan, the furnaces to 
Lorraine, and all the steel and metal work 
of the Midlands go to the United States. 
We have suffered the fate of all good 
teachers, that our pupils have turned out 
very bright. In our plight, we find our- 
selves advised by two kinds of Jeremiahs. 
One advises us to go back to the land, and 
points out owlishly that this would cure 
the nuisance of smoke by the way. Ihave 
already said what I think of this solution, 
and I will keep my temper and say no 
more. 


The other prophets of despair propose 
(of course) the opposite. We are now 
behind in the industrial race, they say, and 
therefore we cannot afford to do anything 
but stumble on ; we must not, as it were, 
stop even to tie our shoe laces. We can- 
not afford to clean and tidy our works 
and, what is as important, our processes. 
We are far too poor, they say, to modern- 
ize our plant, or to invest our talent in new 
research. Let us just sweat along with 
what stately Edwardian equipment we 
have ; and when it does at last fall to 
pieces (though they made it pretty 
indestructible) why, we can always buy 
the latest machine from the Germans or 
the Americans. 


Method Not Technique 


The essence of this—what shall I call 
it? I do not like to dignify it by calling 
it an argument, and I must call it some- 
thing. The essence of this nonsense is, 
that it supposes that what we taught 
others was simply a technique. Those 
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who speak like this think that Our success, 
in spinning or smelting or making dyes, 
depended each time on some trick of the 
trade ; and now others have filched these 
secrets from us. But this is quite mis- 
taken. What we taught others was 
method, what we taught them was 
efficiency and attack, and the techniques 
are only a by-product of these. Believe 
me, where the industries of our rivals are 
ahead of us, it is not because we have 
taught them to use our techniques, but 
because we have taught them something 
more important, to strive for better 
techniques. We were the pioneers who 
showed that invention and efficiency will 
master any problem; we taught them 
and, yes, we were willing to learn them 
too, from Huguenots and French royalist 
and German liberal refugees. And now 
that our success has spread to the corners 
of the world, are we asked to unlearn the 
lesson? Are we really going to be con- 
tent to snort along in an elderly way in 
the rear of the field, and protest that we 
have not the time to change our style or 
our spikes ? 

This country has a number of endearing 
and a number of maddening habits. I[ 
count among both a certain strain of 
Emett and Heath Robinson, which 
inclines us to treat any elderly piece of 
equipment much like a pensioned gun-dog 
whom it would be disgraceful to grudge 
feed and house-room. I hope that we 
shall always be able to afford the dog, but 
I will not hear a word in favour of 
antediluvian machines ; and least of all 
do they seem to me lovable because they 
smoke as fiercely as their owners. The 
owner may not afford a new machine ; 
the nation cannot afford the old one. 


I am speaking here to the small owner 
as urgently as to the large—yes, and to 
the smallest of all, the house owner. For 
he has a piece of equipment on which he 
dotes, which is most prodigal of energy 
and health. I mean, of course, the old- 
fashioned grate, which as a machine for 
burning coal was out of date before 
Benjamin Franklin died in 1790. About 
that time, William Blake wrote two poems 
about the child chimney sweeps, which 
will move me to passion and compassion. 
Poor climbing boys, their sooty and 
cancerous trade has not made us much 
wiser. Our grates still puff out so much 
benzpyrene that it could give every 
laboratory white mouse in the country 
cancer. We still darken the sun with 
smoke, and then choke the etiolated 
plants. And we still waste our national 
income each year, which is as much as 


we have recently spent on building new 
houses. 

Tam in no doubt at all that this country 
can hoid its place among the leaders of 
worid industry. But not by blowing 16 or 
17 cwts. of the energy in every ton of coal 
up the flue ; and not by scattering sulphur 
on the wind and begging an allocation in 
Washington. We talk grandly of harness- 
ing the tides on the Severn at a cost of 
£100 millions ; but haif that sum would 
modernize enough house and _ factory 
grates to save 20 million tons of coal a 
year. And there would still be quite a 
margin left for the next generation to save. 


John Evelyn fumed against the sulphur 
in the air 300 years ago, because it withers 
life. A hundred years later, Roebuck and 
Keir buiit our chemical industry on 
sulphuric acid. Since then the use of 
sulphuric acid has become as precise a 
measure of a nation’s strength as the 
figures of horse power or real income. 
In the last fifty years, world use of the 
acid has risen sevenfold. What do we 
do? We complain that we are short of 
sulphuric acid for our needs, which do 
not quite reach 2 milion tons a year. 
Yet every year we blow up our chimneys 
in this country enovgh Iphur to make at 
least 7 million tons of acid—four times 
our own needs, and more than a quarter 
of the needs of the whole world. 


Modernizing Our Industries 


For us in this country, and indeed in 
Europe, the task of modernizing our 
indusiries is critical ; and you must let me 
dwell on it for a few minutes. I have 
insisted that we are an industrial country. 
We do not have the resources of North 
America ; but this does not mean to me 
that we do not have their industrial 
potential. It is their agricultural suffi- 
ciency which we lack. We can and we 
must match their industrial strength. 

How shall we hope to do this? By 
looking ahead, and foreseeing now that 
the materials of industry are changing. 
They are changing in two ways. First, 
the treatment is becoming more important 
than the raw material. We have been 
using aluminium in aircraft since before 
the first war. But at that time, the yield 
point of aluminium alloys was five tons 
per square inch ; today it is thirty-five 
tons. The aircraft industry has flourished 
on technical improvements like this. I 
can summarize their importance by 
recalling that the first planes that flew 
carried 15 lbs. of engine for every horse 
power they developed. Even before we 
invented the jet, our native skill in 


metallurgy and design had cut this down 
to 1 lb. per horse power. Of course a 
very British form of sport, called out- 
witting the Treasury, had already prompt- 
ed us to do the same thing for the motor 
car engine years ago. 

But there is a second and deeper change 
in the materials of industry. The familiar 
raw materials are becoming scarce. Zinc 
and copper, rubber and wool—once 
they were indispensable, but now we 
wonder whether we must long go on 
paying famine prices for them. Why ? 
We know enough chemistry to build up 
for ourselves molecules which have almost 
any property we need. The basic 
industries must in fact more and more 
turn to the task of taking these custom- 
built molecules out of the laboratory and 
manufacturing them for industry. We 
are doing this for ailoys and already for a 
great range of polymers, which include 
fibres and plastics and drugs. But here 
I think we have not taken a bold enough 
lead; for example, we have left the 
pioneer work in polymers to the oil 
chemists, and have neglected our own 
great resource of coal as a basic chemical. 
Why, if the oil industry had not had the 
itch for research. it would still be using 
its product as Rockefeller did—to burn 
in kerosene lamps. 

You will see that the burden of the 
changes which I foresee is this, that they 
shift the source of national wealth from 
raw materials to skill. Very well; we 
are strong in industrial skill ; but is not 
something else also needed to treat and to 
make the new materials ? The answer is 
yes, indeed ; the new materials will have 
to be made at a much higher cost in 
energy than once went inte the winning of 
zinc or rubber. 


Energy Sources and Needs 


We seem to have reached an odd 
paradox. We have long been warned of 
the fearful day when the world resources 
of energy would run out: oil in tens of 
years and coal in hundreds. Now [ am 
saying that raw materials are really the 
scarcer ; and that in any case this country 
can only live by lavishing its resources of 
energy on the making of new materials 
and on their treatment in new light 
industries. Have then the prophets been 
wrong in forecasting a famine of energy ? 


They have certainly been wrong about 
the world’s energy. Our use of coal and 
even of oil is by no means running away 
with the earth’s stock. Our use of water 
power is only a few per cent. of that 
resource, which in Europe alone offers us 


75 million horse power; and this is a 
renewable resource. And behind these 
stand a dozen more remote but wholly 
practical sources of energy, if ever we 
run short enough to need them. They 
include the heat of the earth, which has 
long been used by power engineers in 
volcanic Tuscany ; and differences of 
temperature in coastal waters, which are 
about to be tried in French West Africa. 
They include wind and tides, the growing 
of sugar cane for industrial alcohol, and 
even the flooding of the North African 
deserts to grow algae in the brackish 
water. No, the world is not likely to 
run out of energy, so long as it has man’s 
inventiveness at its command. 

But what of the energy needs of Great 
Britain? They set us both a harder and 
a more pressing problem ; and we shall 
certainly need atomic energy to solve it 
on the grand scale to which I want our 
new industries to aspire. I hope that we 
shall have an experimental power station 
running on plutonium, as we plan to do, 
within ten years; and a massive use of 
atomic fuels within twenty-five. 

But do not therefore suppose that there 
is nothing for us to do meanwhile, or that 
our native sources of energy have no part 
to play. I should not be talking to you 
this afternoon, and my thoughts would not 
have begun at the waste in smoke, if I 
had nothing more urgent to say. We 
have a great head of energy here, now, 
waiting to be tapped ; and to make the 
new industrial revival I have preached, we 
must learn to use it,at once. It is the 
wealth of energy which we waste, day in 
and day out. It is the 20 cwts. of energy 
that is there, ideally, in every ton of coal— 
and the 17 of these ideal cwts. which we 
throw away. It is the smoke up the 
chimney and the soot on the boiler, the 
steam that goes to waste in the cooling 
towers and the smell round the gas works, 
and a million inefficient appliances in 
every. factory and home. 


Machines which Think 


Let me give you one example, how the 
new industries of Britain will have to 
make the most of our resources of power. 
It is the machine which thinks—at least, 
it does what its operator calls thinking. 
That is, it switches itself on and (more 
important) off, and adjusts itself to its 
load. This is not a distant fancy—we 
have begun to use these machines, and 
we must use them if we are to make the 
most of our energy and our materials. 
I will quote what I have written elsewhere, 
because it puts both the method and the 


lesson succinctly : 

‘** One means which new factories wil 
come to use is the automatic contro 
of their own processes. We find 1 
easier still to have energy leaking fron 
every belt and flywheel than to turn < 
dozen switches on and off in a sequenc« 
of operations. Machines to us ar 
still all thumbs and muscle; we ar 
not at home with the thinking machine 
But in fact, the machine which read: 
its own gauges and throws its ow1 
switches is as greai a saver of mechani 
cal energy as is the human brain ; anc 
we shall have it with us soon, to stay 

There is a moral in this likeness 
The primitive processes of nature are 
also lavish in their waste of energy 
for example, the action of leaf chloro 
phyll in making sugar from the air, o1 
which all life depends, uses only ons 
per cent. of the sunlight on the leaf 
But as the living material becomes mor 
highly organized it also becomes mor 
sparing ; until the muscle is a far mor 
efficient user of energy than am 
machine. The brain does not show s« 
obvious a return of work for th 
energy put into it as does the muscle 
Yet the human system has found that 1 
pays to supply each cell in the bran 
with about three times as much energ’ 
as the other body cells. Indeed, thy 
body invests a quarter of all the energ: 
it gets in the brain. The best use o 
energy is in planning its use.”’ 

The lesson is worth recalling when w 
make plans for the future of our industries 


The Energy We Waste 


Let me now summarize what I thin! 
about this future. In doing so, I hop 
that you will not grudge me a word o 
repetition here and there ; for the subjec 
is near my heart, and I do not think 
exaggerate its importance to us all. 
think, and I have said, that the larges 
store of energy which this countr 
possesses is the energy it wastes. Here th 
cure is modernized plant, the revision o 
layout and sequences in all industria 
operations and, above all, new processes 
And for these, we have a source as fic} 
as the energy we throw away ; the ski 
of ten generations of men bred to industry 
It is I think on this that our future rests 
on the craftsmanship of the fitter and th 
electrician and the mill-hand; for 
cannot believe that any country is poo 
which has these ready to put to new uses 
And I do not fear the rivalry of ani 
nation if we give ourselves the chance t: 
match them in invention. 


What is the general shape of the indus- 
ries towards which we should therefore 
nove? Plainly, they. should depend 
nore on technical skill than on raw 
materials. Raw coal and iron were once 
yur staples, but now their day for us is 
past, as surely as the earlier days of wool. 
And we should not forget that we our- 
selves made the Industrial Revolution out 
of cotton, which we did not grow. So 
today we must learn the lesson that we 
taught to the Swiss, and turn to industries 
which hinge on skill. There are such 
industries ready for us, just over the 
horizon : in alloys and aircraft and other 
light construction, in chemicals and 
antibiotics, in the range of new materials 
built atom by atom to do special jobs, 
and in the use of coal itself as a chemical. 

And we have one advantage over the 
Swiss. We were after all making watches 
in Clerkenwell on the factory system 
before they were a nation, two hundred 
and fifty years ago. We have a longer 
tradition of these crafts and, above all, 
we have an unequalied tradition in 
science. The Royal Society was already 
respectable when the Clerkenwell clocks 
were new. Ever since then we have gone 
on doing superb work in the laboratory : 
Cavendish and Joseph Black, Priestley and 
Humphry Davy, Faraday and Clerk 
Maxwell, J. J. Thomson and Rutherford— 
the list is endless, and I have not even 
glanced at the biologists and the doctors 
and the geologists and how many more. 


From Laboratory to Factory 


Iam naturally prejudiced in the place 
which I give to our scientific tradition and 
to the potential of discovery which it 
carries. But whether you go all the way 
with me, or only part way, do not 
neglect this rich source of industrial 
strength which lies under our hands. 
In the five years since the war we have won 
the Nobel prize for physics three times, 
for chemistry once, and our three dis- 
coverers of penicillin have won the prize 
for medicine. I could add that a British 
mathematical philosopher has won the 
prize for literature, and a medical pioneer 
in nutrition has won the Nobel peace 
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prize. But it is already a record without 
equal in any five years ; and it leaves no 
doubt that, at the laboratory bench, we 
have all the genius that we shall need. 

Can we translate it from the laboratory 
to the factory ? There, let us confess it, 
lies our weakness. We are short of the 
technologists who are expert in making 
science practical. Indeed, we are not 
always sure what a technologist is, and 
we go on thinking that he can be trained 
in a technical school with men who are 
learning a much simpler skill in one 
industry. The step from the glassware 
on the bench to the full scale plant, the 
transition through the pilot plant, which 
is the special province of the technologist, 
that we have yet to learn. We have to 
learn it today in one field most of all: 
the field of atomic energy. J.J. Thomson 
and Rutherford created that, and more 
than most nations we shall want to 
turn ten years from now towards the 
massive power in a small space which it 
can yield. We, the discoverers, can 
command it if we bring to its problems 
the fundamental science and the skill in 
technology which together are the brain 
and the nerves of a modern nation. 

I warned you that I should wander from 
smoke, and I have done so. But in 
doing this I hope that I have shown you 
that the problem of smoke fits squarely 
into the larger problem of our industrial 
future which should be troubling us. 
Smoke is a nuisance, and every discovery 
man makes sets him at the same time a 
nuisance problem. In twenty years we 
shall have the nuisance of atomic wastes, 
and I hope that we shall have sturdy 
and indignant pioneers to combat them. 
But smoke is also more than a nuisance ; 
it is a symbol of the untapped resources 
which we have ready to hand, in the waste 
of power, of materials, of industrial skill 
and scientific discovery. I believe that 
our life as a great nation depends on 
reaching down into these resources. If 
we put an end to the waste of them all at 
once, you and I may think our task well 
done. And we shall be just in time to 
turn ourselves into the National Society 
for the Abatement of Atomic Wastes. 


THE SMOKELESS OPERATION OF 
SMALL STEAM RAISING PLANT 


(The Papers in this Session were kindly arranged 
by the Combustion Engineering Association.) 


(I) HAND-FIRED BOILERS 
by 


V. R. Chadwick, J.P., M.I.MECH.E., F.INST.F. 
(Presented by C. E. Newman) 


This paper is a modest attempt to 
indicate the results of practical experi- 
ments to obtain smokeless combustion 
based on a knowledge of the theory of 
combustion. 

Theoretically, 12 Ibs. (160-cu. ft.) of 
air are required for the combustion of 
1 lb. of carbon to give 21 per cent. COg,. 
In practice we take 18 lbs. (240 cu. ft.) to 
obtain 14 per cent. COs. 

The available fuels in this country 
range from 2 per cent. to 40 per cent. 
volatile requiring different methods of 
firing, but the ratio of air to carbon 
whether fixed or volatile remains the 
same. An important point to remember 
when using high volatile fuels, is that two 
things, and two things only, cause smoke : 

(1) Insufficiency of air for complete 
combustion. 

(2) Insufficient temperature to ignite 
the newly liberated hydrocarbons. 

A combination of the two results in 
very dense smoke, and is rightly punish- 
able. 

The rate of combustion follows a 
definite line, and cannot, in practice, be 
exceeded. The rate R can be expressed 
by the formula R = K 


where R = rate of combustion in Ibs. per 
Sq: ft per nour 
F = percentage fixed carbon. 
K = a constant for each particu- 
lar boiler plant. 
Thus, with fuel containing 60 per cent. 
fixed carbon and a maximum burning 
rate of 30 Ibs. per sq. ft. per hour the K 
would be R X F = 30 x 60 = 1,800 = K. 
From which the maximum rate with any 
other fuel burned on the same boiler 
plant can be calculated. 


Low volatile fuels are best burned with 
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a level fire 4 to 6 units deep, i.e., 1 in. nuts, 
5 in. deep and 2 in. round coke 8 in. deep, 
and so on. 


Large size high volatile fuels, offer no 
difficulty to smokeless combustion, due 
to the fact that the exposed surface, per 
unit weight of the fuel, is relatively small : 
the light volatiles are driven off at a 
comparatively slow rate and there is 
usually sufficient secondary air present 
in the furnace to complete combustion 
of CO to CO . 


Small size fuel, on the other hand, has 
a large exposed surface per unit weight of 
fuel, from which the light volatiles are 
quickly distilled and liberated, which, in 
the absence of sufficient secondary air 
to complete combustion from CO to CO,, 
will pass off in the form of smoke. 


Taking advantage of this simple 
principle, various methods of hand firing 
have been tried with successful results. 
The oldest, perhaps, is deadplate firing, 
where fresh fuel is heaped on the dead- 
plate, at the front of the fire, and when 
the volatiles are driven off the fire is 
levelled over and a fresh charge thrown 
on the deadplate. This method is 
inefficient as there is a tendency to allow 
the back of the fire to burn too thin, 
ae excess air to pass through the 

re. 


Another method is the side, or wing, 
firing, in which each side of the fire is 
fired alternately, leaving the bright half 
of the fire available to ignite the volatile 
carbons driven off the newly fired fuel.! 
This method is efficient, providing the 
fire is not allowed to burn down too low. 


Another method which has become 
popular where very volatile or smoky 
fuels are used, is known as the hog on 
whale-back firing (see Fig. 1). Starting: 
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LEVEL OFF BEFORE FIRING, 


Fig. 1. 


with a level fire, the fresh fuel is piled in 
a heap with its peak about one-third of 
the way along the grate, and allowed to 
fall down steeply on either side and gradu- 
ally towards the back. The effect is that 
as a comparatively small surface is 
exposed for distillation, there is sufficient 
incandescent fuel at the sides, front and 
back, to ignite the volatiles as they are 
liberated and as combustion proceeds the 
fuel fails down to the base.. When the 
volatiles are all liberated, the fire is 
levelled over and the cycle of firing 
repeated. 

On a 30 ft. x 8 ft. Lancashire boiler 
with a high volatile fuel and using this 
method of firing, an evaporation of 
6,500 Ibs. to 7,000 Ibs. per hour, and an 
efficiency of about 65 per cent. with 
smokeless combustion is being obtained. 

Supernumerary to the above, means 
have been made for introducing the 
correct proportion of secondary air over 
the bed of fire into the furnace. 

The files of the Patent Office disclose 
a multiplicity of ideas for smokeless 
combustion all based on the admission 
of secondary air, either by natural or 
forced draught, into the firebox. The 
methods used are: 

Through a flap in the deadplates. 

Through or over the firing door. 

Through or behind the firebrick bridge. 
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FUEL CLEAR of 
BARS FOR ADMISSION 






*“ Hog ”’ or “‘ Whale back ”’ firing 


A special chamber behind the bridge, 
or combinations of these arrange- 
ments. 


Some are automatic in action, con- 
trolled by the opening of the door for 
firing, and some can be regulated by hand 
to suit the class of fuel being used. In 
any case, preheated secondary air is 
essential for smoke prevention. Cold air 
only cools the hydrocarbons and aggrav- 
ates the evil, and only those systems which 
employ preheated secondary air, properly 
controlled, can be used with any assur- 
ance of success. 


Experience has proved that this 
proportion should vary with the per- 
centage of.volatile carbon in the fuel. In 
low volatile fuels practically 100 per cent. 
primary air is needed. With fuel oil 
(100 per cent. volatile), 100 per cent. 
secondary is used. Fuels with 35 per 
cent. volatile carbon should be treated 
accordingly. 


Probably the most common cause of 
smoke is the practice of putting a large 
charge of fresh fuel on a slow burning 
fire and closing the firing door ; the light 
volatiles are driven off, and in the 
absence of sufficient secondary air to 
complete combustion, smoke is formed 
and passed to the chimney. As this is 
the most common cause of smoke no 
excuse is offered for its repetition. 


Vertical Boilers 

The laws governing the firing of low 
volatile fuels to shell type boilers apply 
also to vertical boilers. High volatile 
fuels give the best results if the fresh fuel 
is piled in the form of a peak heaped in 
the centre of the grate, leaving the base 
composed of a bright incandescent fire. 


Cleaning Fires 

A very common cause of smoke is the 
Operation of cleaning the fire. This 
operation can be performed quite smoke- 
lessly, if the fires are not allowed to burn 
down too low ; the incandescent fire from 
one side pushed over to the other, then 
the clinker drawn out, and on the newly 
cleaned bars fresh fuel is charged to a 
depth of about 2 in. The incandescent 
fire, from the other side, can then be 
pushed over on top of the newly charged 
fuel leaving the ash and clinker free to be 
removed, after which, another charge, 
say 2 in. of fresh fuel is thrown on the 
newly cleaned bars, and the incandescent 
fire levelled over. The smoke from the 
fresh fuel having to pass through the 
incandescent fire, combustion is smokeless 
and normal firing can be resumed in a 


few minutes. : 

This paper would not be complete if 
mention was not made of the prejudice 
which still exists, in favour of tightly 
shutting the firing doors under all con- 
ditions, irrespective of the type of fuel 
being used. It has been fully demon- 
strated that the same efficiency, i.e., 
output,* and percentage CO, can be 
obtained from the same boiler when the 
percentage of secondary air used for 
combustion varied between 6 per cent. and 
26 per cent. and the most smokeless 
combustion was with the higher per- 
centage of secondary air. 

In practical experience the railways 
burning South Wales coal use very little 
secondary air, whereas on the northern 
lines where high volatile fuel is fired, 
about 30 per cent. of secondary air is 
used to advantage. It should surely be 
our object to profit from other people’s 
experience. 


FOOTNOTE 


* ROBEY & HARLOW.—Heat Liberation and 
Transmission in Large Steam generation piants. 
Proceedings Institute of Mechanical Engineers, 
1933. 


(2) THE CHAIN GRATE STOKER FOR 
SHELL BOILERS 


by 


C. H. G. Hayward, A.M.I.MECH.E., M.I.MAR.E., M.INST.F. 


In the days when ample coal supplies 
were available and prices bore some 
relationship to quality, the method of 
firing shell type boilers could be decided 
upon with the assurance of a regular 
supply of suitable fuel. Under these 
conditions, it is not surprising that 
mechanical stokers of any type on shell 
boilers were regarded by many as a4 luxury. 
Even when mechanical stokers were fitted 
they could be designed with the same 
assurance of suitable fuel supplies. 


The passing of the cheap fuel era, 
shortage and high cost of labour, allied 
to the necessity for conserving our 
national fuel resources, have all empha- 
sized the vital importance of fuel economy 
in the smaller steam raising plants, which 
in the aggregate are by far the largest 
industrial consumers. 

A further factor which has had an even 
greater influence on combustion equip- 
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ment has been the progressive deteriora- 
tion in the quality of coal both in ash 
content and sizing. 


Whilst mechanization in the mines will 
no doubt do much to alleviate the shortage 
of coal it will also have the inevitable effect. 
of producing much larger quantities of 
slack and fines, which will have to be 
utilized, not only in large power plants, 
but also in the smaller industria! plants 
which commonly rely on shell boilers of 
the Lancashire or Economic types for 
their steam raising requirements. Some 
indication of the extent of the problem 
will be realized from the official estimate 
that approximately 40 million tons of coal 
are'burnt annually on industrial boilers ; 
whilst the Ministry of Fuel and Power 
census indicates that about 44 per cent. 
of all shell boilers are hand fired, and 
although limited supplies of graded fuel 
are available, these are urgently required 


. 





for export and are being replaced wherever 
possible by untreated slacks. 


At one time there was little difficulty 
in obtaining men skilled in hand firing 
this type of boiler, due to the drift ashore 
of trained men from the Navy or Merchant 
Marine ; but with the turnover to oi! fuel 
for marine purposes, the supply of this 
type of man has virtually ceased and 
although brawn is still available, the 
necessary brains which used to go with it 
are frequently lacking for the heavy 
manual work which is admittedly un- 
attractive. It is, therefore, not surprising 
that many works are experiencing diffi- 
culty in maintaining steam production 
with equipment which was never intended 
to deal with such fuel. 


The introduction of mechanical firing 
of steam boilers in Great Britain, followed 
a Government enquiry of 1820, into the 
question of smoke prevention ; but it was 
not until 1880 that much thought was 
given to the efficiency of steam boiler plant 
and since then the development of the 
mechanical stoker and steam boiler has 
taken place rapidly side by side. 


In 1841! a patent was taken out in this 
country, which embodied the complete 
invention of the chain grate stoker. 
Earlier patents had been taken out by 
other people for various types of stokers 
but most showed the chain grate as merely 
an alternative. Without doubt, Mr. John 
Juckes’s Patent No. 9067, dated 1841, 
identifies him as being the first chain 
grate stoker enthusiast. 


It was not until 1883, that the manu- 
facture of chain grate stokers commenced 
as acommercial proposition but not many 

































































































Fig. 1. 


were installed in industrial undertakings 
until the turn of the century. 


Since then, inferior fuels have been 
burned increasingly on water tube boilers 
both in power piants and large industrial 
plants and up to date the chain grate 
stoker has been widely accepted as being 
one of the most efficient means of dealing 
with them. It was therefore logical that 
such a machine would be developed to 
deal with a similar problem in shell boilers. 
Attention was sharply focused on the 
need for an improved appliance for shell 
boilers during the war years when boilers of 
this type in many Roya! Ordnance fac- 
tories were of necessity derated to little 
over half their rated output due to the 
inability of existing types of firing equip- 
ment to burn these inferior fuels. 


The application of the chain grate to 
Shell boilers presents many problems to 
the designer owing to the restricted space 
into which it must be introduced. Where- 
as on a water tube boiler installation the 
depth of the grate itself is usually about 
3 ft. with a large combustion chamber 
above it and an ashpit beneath it, the 
chain grate for say a 30 ft. by 9 ft. Lanca- 
shire boiler has to fit into a furnace tube 
of about 3 ft. 6 in. diameter and provide 
space for combustion as well as for ash 
removal. Fig. 1, which shows a section 
of a typical installation of stoker and ash 
extractor in a Lancashire boiler, illustrates 
this point. 


Briefly, the general principle of the 
chain grate for shell boilers differs little 
from the larger types in use on water tube 
boilers. The grate consists of an endless 
chain of short links driven from the front 
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Arrangement of ash extractor fitted to chain-grate stoker 


by an electric motor through a worm 
reduction gear. The fuel is fed on to the 
front of the grate from a hopper imme- 
diately above it and passes under a 
guillotine door which regulates the 
thickness of the fuel bed. The grate speed - 
is varied to suit the steam requirements 
and the type of fuel in use. Forced draught 
which is essential in burning poor quality 
fuels, is supplied by an independent fan 
fitted to each stoker, the quantity of air 
being controlled to suit the firing rate. 
The grate is divided into zones ; the air 
to each zone being also controllable. 
Secondary or over fire air is provided, for 
use when necessary, to eliminate smoke. 
The ash is discharged automatically over 
the rear end of the grate into the bottom 
of the flue tube from which it is removed 
either by hand or by an ash extractor. 


The machine has now established itself 
over the last eight years as being able to 
burn efficiently a very wide range of fuels 
whilst maintaining the rated output from 
the boiler. The following comparative 
tests carried out at a rayon works indicates 
that there was little difference in the 
performance of the plant when burning a 
slack containing approximately 35 per 
cent. below 4in. as compared with D.S. 
nuts 1 in. by 4 in. which latter fuel was 
essential to the satisfactory operation of 
the conventional stoker previously fitted. 
See Table 1. 

During the last two or three years the 
chain grate has been proved capable of 
dealing with many of the fuels in the South 
Wales area which possess characteristics 
which are not commonly met with in 
English coals. Coke breeze having a size 























TABLE 1 
Date of test 3.10.45 20.3.46 25.3.46 
Duration of test 5 hours 5 hours 2 hours 
FUEL : Griff Griff Griff 
DS. Nutty Nutty 
Nuts Slack Slack 
Proximate Analysis oe wen) Per cent. Per cent Per cent. 
Moisture ; 12.4 13.9 14.57 
Volatile matter 30.6 28.41 29.92 
Fixed carbon .. 45.2 40.20 43.30 
Ash 11.8 17.42 12.21 
100.0 100.00 100.00 
Gross calorific value B.Th.U. per lb. .. 10,757 9,919 10,440 
Nett calorific value (as weighed) B.Th.U. per Lb. 10.105 9,449 9,940 
Fuel fired per hour. lb. .. : ay 1,440 1.900 
Fuel fired per hour per sq. ft. grate area. Lb. 30.8 36 47.5 
ASHES AND CLINKER 
Collected per hour. Lb. 110.4 177.6 199.5 
Percentage of fuel fired i 8.96 12.4 10.8 
Percentage of combustible in ash 6.32 10.3 e7 
WATER 
Temperature entering boiler. °F. 255 257 257, 
Evaporation per hour. Lb. : 9,144 9,766 12.630 
Evaporation per Ib. of fuel. (as weighed). “Lb. 7.42 6.78 6.65 
STEAM : 
Gauge pressure. Lb. per sq. in. 99 98.5 95.5 
FLUE GASES 
Temperature leaving boiler. °F... 861 812 918 
CO2 leaving boiler. Per cent. 11.6 10.7 10.8 
DRAUGHT 
Suction over fires. ” w.g. 10) 0 0 
Suction leaving boiler. ” w.g. 0.54 0.52 0.61 
AIR 
Pressure to grate” w.g. .. 0.77 1.59 2.92 
Temperature to furnace. °F. 80 68.6 72.44 
OVERALL THERMAL EFFiCIEN cy Per cent. Per cent. Per cent 
On gross caloritic value of fuel ; 66.7 64.33 61.67 
HEAT ACCOUNT Per cent. Per cent. Per cent 
Calculated on the nett calorific value of the fuel 
Overall thermal efficiency (boiler only) : Li OOM 67.63 64.77 
Loss due to sensible heat in chimney gases 23.65 26.28 29.88 
Loss due to combustible in ash : : 0.81 1.96 1.84 
Balance, radiation and unaccounted 4.54 4.13 3.51 
100.00 100.00 100.00 
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range of 3 in. to 0 is also being regularly 
burned, particularly in gas works where 
the utilization of an otherwise unsaleable 
product has resulted in_ considerable 
financial saving in addition to increased 
steam output from the plant and the 
release of a saleable product for other 
purposes. One of the difficulties en- 
countered in burning breeze is that of 
ensuring ignition, due to its low reactivity. 
A patented recirculation system has been 
developed by which means hot gases 
are drawn over the incoming fuel thus 
raising its temperature and maintaining 
ignition within an inch or so of the fire- 
door. 


The problem of smoke abatement, with 
which this society is so deeply concerned, 
has been with us for a very long time as 
John Evelyn referred in his ‘ Fumi- 
fugium’”’ of 1661 to “‘ that Hellish and 
Dismall Cloud of Sea Coale”’. . . “* which 
is so universally mixed with the otherwise 
wholesome and excellent Aer,’ and his 
Editor in 1772 indicated that the nuisance 
had increased. As coal was not extensively 
used for steam raising in those days it 
may be assumed that a large proportion 
of it was used in open fires for direct 
heating and even today the greatest pro- 
portion of smoke nuisance emanates from 
household grates whose design in many 
cases have not improved since Evelyn’s 
day. The industrial chimney is, however, 
much more obvious and many local 
authorities are incorporating in their 
bye-laws, clauses governing the emission 
of smoke. 


It must be admitted that in designing 
the chain grate stoker rather more con- 
sideration was given to the burning of low 
grade fuel than smoke abatement and we 
were very gratified to note on the proto- 
types that, in addition to solving the fuel 
problem, smoke was completely elimi- 
nated. The chain grate stoker has now 
gained a reputation for smokeless com- 
bustion even with the inferior fuels 
being supplied today, and smoke abate- 
ment officers have shown considerable 
interest in the machine from this point of 
view. The reason for the absence of smoke 
was very well summed up in the following 
extract from The Scotsman, published over 
100 years ago and referring to the Juckes 
stoker : 


‘‘ The principle of smoke consump- 
tion consists in the slow and regular 
admission of the coal. Instead of being 
heaved in with a shovel, so as to produce 
continual gusts of smoke, it is admitted, 
as it were, by hairs’ breadths. The 


fo 


ignition is, therefore, little at a time, 
and what smoke is raised having to 
go over the whole bright fire beyond, 
it is necessarily consumed. Nothing 
gets up the chimney but a slight fume, 
scarcely perceptible to the eye. The 
apparatus, we are told, has the further 
advantage of economizing fuel and 
attendance, while it sustains the steam 
equally with the common practice of 
firing. The great beauty of the whole 
thing, however, is that the smoke is 
consurned.”’ 

It is significant to note that in those 
far off days of cheap coal, fuel efficiency 
was considered secondary to smoke 
abatement. 

In many of the smaller industrial plants, 
the boilerhouse has hitherto been re- 
garded as the necessary nuisance and 
whilst cheap fuel was available little 


‘attention was paid to its economical use. 


The present high costs has certainly 
brought fuel economy into the foreground 
and even though the present price struc- 
ture of coal is in need of drastic revision, 
a considerable saving can be effected by 
installing modern chain grate stokers. In 
a case recently investigated, a works 
supplied with steam by one 30 ft. by 8 ft. 
Lancashire boiler was being hand fired 
with D.S. nuts, the boiler and_ firing 
equipment being 25 years old. Fuel 
consumption was 15 tons per week at £3 
per ton or £45 per week. A suitable fuel 
for use on chain grate stokers was offered 
at £2 per ton having a heating value of 
approximately 20 per cent. less than the 
original fuel ; but against this there was a 
saving of 10 per cent. in fuel consumption 
due to the improved method of firing. 
Taking these facts into account the nett 
fuel consumption was estimated at 16% 
tons per week at a total cost of £33, 
showing a saving of £12 per week. In this 
instance only one lightly loaded boiler 
was involved and consequently there was 
no saving in labour. 

Labour-saving on a larger installation 
is well illustrated in the case of a plant 
steaming continuously where fifteen hand 
fired Lancashire boilers were under 
consideration. Nine of these boilers have 
been fitted with chain grate stokers on the 
basis of eight steaming and one stand by. 
The improvement in boiler output results 
in two hand fired boilers becoming 
redundant, thus leaving thirteen boilers 
of which five are still hand fired for the 
time being. Manshifts per week are 
reduced from 298 to 167, a saving of 131 
manshifts. Allowing for overtime rates- 
at weekends the nett weekly saving 


amounts to £130. The saving in labour 
alone in this case means that the cost of 
the stokers can be recovered in two yeais. 


Attainment of a high thermal efficiency 
throughout the operating period of the 
boiler is no longer a matter of sustained. 
toil with heavy firing tools. These results 
are now achieved by a simple adjustment 
of grate speed or air control to meet the 
required load. Brains can now replace 
brawn with obvious advantages both to 
the operation of the equipment and its 
maintenance in first class condition. 
Experience in training classes leads to the 
conclusion that a large number of the 
type of men willing to hand fire a boiler 
are unable to absorb even the rudiments 
of fuel efficiency. It is suggested that the 
employment of the more intelligent type 
of personnel, even at a higher salary, 
would more than justify the cost in the 
fuel saving made possible by the efficient 
operation of this modern firing equip- 
ment. One of the principai avoidable 
losses on a boiler is that due to excess air 
as indicated by the COs content of the 
flue gases. A reasonable day to day COs; 
to be expected with a chain grate stoker 


would be approximately 12.0 per cent. 
Unsatisfactory operation could easily 
reduce this to 10.0 per cent. which repre- 
sents an increase in coal consumption 
of the order of 5 per cent. Taking the 
single installation referred to earlier with 
a weekly coal bill of £33 this means an 
increased cost of over £1 10s. per week. 


Even an intelligent fireman cannot be 
expected to realize the full potentialities 
of up-to-date equipment unless he is 
given all the tools for the job. By this is 
meant the provision of a few simple and 
reliable instruments which will ensure 
that the best conditions are being main- 
tained at all times. There still appears to 
be some reluctance on the part of many 
shell boiler users to install instruments 
of any kind other than the statutory 
pressure gauge and water gauge, and 
even when instruments are installed, they 
frequently receive no further attention 
than that given during the initial installa- 
tion, with the result that they become 
inaccurate and fall into disuse. Most 
instrument makers of repute are now 
prepared to provide periodical service 
visits for a very reasonable figure. 


(3) COKING AND SPRINKLER STOKERS 


by 


H. E. Pearsall, A.M.I.MECH.E., F.INST.F. 


In the year 687 a certairi monk of the 
Monastery of Glastonbury unearthed 
what he described as ‘“‘a quantity of 
blacke stonne.’’ His Prior, considering 
the Monk’s discovery of little interest 
consigned the ‘‘ black stonne ”’ to the log 
fire, where, to his profound astonishment 
it began to burn and give off heat. 


It is, therefore, surprising that it was 
not until the end of the 13th century that 
coal was used in London, and even at that 
time, the smoke emitted was regarded as 
injurious to the health of the people. 
Indeed, it is recorded that in the year 1307 
a man was beheaded in London for burn- 
ing coal, and two and a half centuries 
later, ‘““Good Queen Bess ’’ considered 
the burning of coal such a nuisance that 
she forbade its use during the sitting of 
Parliament. 


Today, in Great Britain, more than 50 
million tons of coal are burned each year 
on shell type boilers. 
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The advent of the mechanicai stoker 
heralded an effort to reduce the emission 
of smoke, and although it is difficult to 
assess claims regarding the invention of 
the earliest type of apparatus for this 
purpose, credit is usually given to a 
Frenchman named Delasme, who exhibi- 
ted a non-mechanical apparatus at St. 
Germain in 1685. 


A century later in 1785, the famous 
British engineer, James Watt was success- 
ful in obtaining letters patent concerning 
‘““a furnace in which smoke production 
was eliminated.”’ 


Watt’s machine, despite the crudeness 
of its conception, embodied certain 
principles which have since formed a 
fundamental basis in the development of 
mechanical firing. 


The changing pattern from the crude 
and clumsy mechanism of 1785 to the 
efficient machine of the present-day is in 
itself a tribute to the inherent skill and 





creative genius of those who take their 
place in history as pioneers in the develop- 
ment of the mechanical stoker. When it 
is realized that few special purpose 
machines are called upon to meet such 
exacting conditions in service the merit 
of this tribute is beyond question. 

Outstanding amongst the many who 
contributed to this period of development 
were William Brunton, John Bodmer, 
John Stanley and John Juckes. These 
men recognized that the various constitu- 
ents of coal required independent treat- 
ment, and the importance of devising 
suitable equipment to provide the con- 
ditions under which this treatment could 
be properly applied. 

Under the selective processes of 
design and application the coking and 
sprinkler type of mechanical stokers have 
emerged. 


Coking Stoker (See Fig. 1) 


In this type, the coal is fed from a 
hopper to a reciprocating ram which 
deposits a small charge of coal on a 
coking plate at the front of the grate. 
Here the volatile matter begins to distil 
and the fuel becomes incandescent and 
passes gradually on to the main body of 
the grate. This is comprised of a num- 
ber of moving bars, operated by cams 
which are so designed that all the bars 
are moved into the furnace together, 
carrying with them the entire firebed. 
Alternate bars return in two pre-deter- 
mined cycles without disturbing the 
position of the firebed and each sequence 
of this method allows the forward move- 
ment of the firebed of about three inches. 
Thus travelling the complete length of the 
grate combustion of the fuel is completed 
and the residue is discharged into an ash 
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chamber from which it is manually 
removed as and when necessary. 

Suitable fuels are bituminous coals with 
slight or medium caking characteristics. 
Singles.and Peas are ideal, but 1” or 1’ 
rough slacks are satisfactory. 


Sprinkler Stoker (Shovel type) (See Fig. 2) 

Coal is fed from a hopper to a reci- 
procating ram which deposits a small 
charge into position in a lower shovel 
chamber, where a spring loaded shovel 
transmits the charge of fuel over a pre- 
determined section of the firebed. The 
spring load to the shovel is usually 
governed by a rotating tappet mechanism 
which transmits the load by engaging with 
a trigger mounted on the shovel shaft. 
The tappets are designed to be adjustable 
to vary the trigger release in such a way 
that different sections of the firebed are 
covered by each discharge and complete 
and even coverage of the grate area is 
then obtained. 

This type of feed mechanism may be 
used with either the moving bar grate as 
common to the coking type, or alterna- 
tively with a stationary design of grate in 
which case ash is removed manually from 
the surface of the grate. 


“prinkler Stoker (Paddle type) (See Fig. 3) 

In this type the shovel is replaced by a 
rapidly revolving rotor or paddle which 
spreads the coal over a grate usually of 
the stationary type. 

Both types of sprinkler stoker will 
handle a wide range of coals, free burning, 
or with slight, medium or strongly caking 
characteristics. Singles, Peas orl” rough 


slack are eminently suitable, but coals 
ranging between an upper size limit of 2” 
and a lower limit of 25 per cent. though 
4” sieve are satisfactory. 
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Fig. 3. Rotary Sprinkler Stoker 


The types of stokers described will 

(1) Deliver the fuel to the ‘grate 
automatically. 

(2) Handle a very wide range of fuels. 

(3) Give freedom from smoke emission. 

(4) Enable a high rate of combustion to 
be maintained. 

(5) Produce a high combustion effici- 
ency. 

(6) Keep maintenance costs relatively 
low. 

(7) Provide freedom from mechanical 
breakdown. 


Paps 


To have achieved this is to have 
achieved much which from time to time 
has been regarded as impossible, but the 
demand for efficiency and economy is 
greater than ever, stimulating the flow 
of new ideas, and opening the door to 
further advancement. 


Smoke Emission 


At this conference the emphasis is 
naturally on smoke abatement, and a mere 
restatement of the claim that the mechani- 
cal stoker gives freedom from smoke 











emission is not enough. It is, therefore, 
fortunate that definite evidence is available 
and not difficult to present. 


Efficient combustion depends upon 
supplying the correct amount of air for 
the amount of fuel being consumed. Too 
much fuel or insufficient air cause 
‘‘ indigestion’? in the fuel bed and a 
considerable part of the fuel escapes in a 
partially burned condition usually pro- 
ducing a heavy smoke emission from the 
chimney. 

__ A Lancashire boiler 30 ft. long by it. 
diameter will probably use 1,200 Ib. of 
‘coal per hour, that is 10 Ib. of coal per 
grate per minute. If we, therefore, base 
on a good fireman, charging his boiler 
‘every five minutes (an interval of ten 
minutes each flue) he will charge each 
grate with 100 Ib. of fuel which will take 
ten minutes to burn. One third of the 
fuel will be released as volatile matter 
during the first minute or so, and it is 
almost impossible within this short 
period, to provide the extra air necessary 
to produce efficient combustion, the result 
being black smoke and excessive heat loss. 


In the case of mechanical stoking much 
more frequent charges of small quantities 
of fuel are achieved. 


Fach ram of a coking stoker makes 
| 31 feeding strokes per minute, a little less 
| than 3 lb. of coal being fed at each stroke, 
the volatile gases released travelling over 
| the entire length of the incandescent fuel 
| bed and consequently being fully con- 
| sumed. 

| In the case of the sprinkler stoker, the 
| shovel will deliver fuel to the grate at a 
‘rate of 12 charges per minute, each 
charge being less than 1 lb. of fuel. 


This constant supply of fuel in small 


quantities, permits a constant supply of 
air, resulting in complete combustion and 
freedom from smoke emission and ex- 
cessive heat loss. 


Excess Air 


Although the foregoing evidence would 
normally be sufficient to justify the use 
of a mechanical stoker, further advantages 
accrue from this method of mechanical 
firing. 

In hand-fired boiler, the better the 
fireman, the more frequently he fires the 
boiler. The firedoor must be opened to 
admit each charge of fuel and each 
opening of the firedoor means an increase 
in the amount of air admitted—a cor- 
responding reduction in boiler efficiency 
and a consequent increase in fuel con- 
sumption. 

The mechanical stoker can do what the 
best of firemen cannot do : put fuel on the 
grate without opening the firedoors, and 
constantly maintain a level even fuel bed. 

Graphs 1 and 2 have been prepared to 
illustrate the results obtained from tests 
carefully carried out by the R/16 Com- 
mittee to determine the relative CO, 
figures from hand firing and mechanical 
firing methods. 

Graph 1 shows the CO, obtained by 
efficient hand firing over a period of 74 
hours. 

Graph 2 shows the CO, reading over a 
period of six hours when mechanically 
firing. 

The investigations of the R/16 Com- 
mittee provided evidence that for each 
10 per cent. increase in excess air the 


consequent reduction in efficiency is : 


(1) Lancashire boiler without econo- 
miser—2 per cent. 
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GRAPH 2. MECHANICAL FIRING 
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(2) Lancashire boiler with 


miser—1.5 per cent. 
(3) Economic boiler-—0.7 per cent. 


The efficiencies in each case with 
various percentages of COs are shown in 
Table 1. 


Table 2 shows the relative increase in 
fuel consumption with increasing excess 
air. 


If we compare the mechanically fired 
boiler without an economiser with one of 
the very many inefficiently hand-fired 
boilers, a difference in fuel consumption of 
40 per cent. is apparent. This will be the 
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INTERVALS. 


case when the mechanically fired boiler 
is operating at 68 per cent. efficiency, 
maintaining an average CO, of 14 per 
cent. and using 1,500 tons of coal per 
annum. The same boiler when hand- 
fired with an average CO, of 8 per cent. 
(a not infrequent figure) would only be 
operating at 48 per cent. efficiency and 
would consume 2,!25 tons of coal per 
annum, an increase of 625 tons or 42 
percent. 


It may be claimed that 14 per cent. CO, 
is somewhat high for the average operative 
to maintain but there are thousands of 
mechanically fired plants operating at 


TABLE 1 
TABLE SHOWING HOW BOILER EFFICIENCY [S AFFECTED BY EXCESS AIR 





% Excess Air 


% COz 





Lancashire Boiler without Economiser 
Lancashire Boiler with Economiser 


Economic Boiler 
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TABLE 2 
TABLE SHOWING THE INCREASE IN FUEL CONSUMPTION WITH INCREASING EXCESS ATR 
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% CO, : 





Lancashire Boiler without Economiser 





Lancashire Boiler with Economiser 


Economic Boiler 
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112 per cent. COs and many thousands of 
jhand fired plants operating at 8 per cent. 
iCO. or below. 


| Basing on these figures if the mechani- 
ically fired boiler used 1,600 tons of coal 
jper annum the same boiler, hand-fired, 
jwould consume 2,130 tons, a difference 
jof 530 tons or an increase of nearly 33 


The human stoker is always subject to 
the normal condition of fatigue as the 
jworking day progresses, resulting in an 
impaired efficiency with a direct effect 
fon the quality of his work. 


With adequate maintenance the mech- 
janical stoker will work constantly at a 
|predetermined rate. 


Smokeless Cities 


The Manufacturers of mechanical 
stokers are proud of their past and present 
jachievements in the effort to eliminate 
smoke nuisance and are always anxious 
to co-operate with the various local 


The Underfeed Stoker is now so widely 
used that a general description may seem 
lunnecessary, but it is the basic principle 
ton which the underfeed stoker operates 
which enables it to burn bituminous coal 
'without smoke, therefore some reference 
‘to basic design is required. 


_ This paper deals with a range of stokers 
\with coal feeding capacities roughly from 
12 to 1,200 Ibs. of coal per hour. 


As its name implies, the underfeed 
‘stoker feeds the fresh coal from under- 
‘neath the firebed and not on to the top as 
‘is the case with hand firing. For burning 
‘bituminous coals which contain a very 
‘considerable quantity of volatile matter 
'the advantage of this system appears 
obvious. 


The fresh coal as it is pushed up into 
‘the firebed becomes heated, and the vola- 
/tile matter is distilled off. The gases and 
ltarry matter then pass up into the in- 
'candescent portion of the firebed—or 
‘combustion zone—where they are proper- 
‘ly ignited and burnt. 


- In this combustion zone we also have 
'the coke which has been passed up and 








authorities concerned to this end. From 
many years of experience they have 
derived a wide knowledge of the problems 
concerned when burning almost every 
type of fuel. 


It is their belief that the requests which 
are sometimes made that so called 
“* smokeless ’’ fuels should be used are 
a retrograde step. These requests ignore 
the availability of a proper solution and 
in addition tend to put an industrial user 
to a disadvantage by unnecessarily 
increasing his production costs. 


The stoker makers are convinced that 
the true answer to the problem lies in 
their ability to provide plant capable of 
burning bituminous coals smokelessly. 


Local authorities and stoker makers’ 
policy is actuated by the same desire—a 
desire to free our towns and cities from 
the curse of smoke. 

We have the desire, with goodwill and 
co-operation, we can go forward together 
to success. 


(4) UNDERFEED STOKERS 
by 


C. C. Day, M.A., A.M.I.MECH.E. 


is here burnt along with the freed gases. 
The burnt out coke is finally deposited as 
ash or clinker at the outer periphery of 
the grate area. 

Very roughly we could state that there 
are four zones or layers in the firebed of 
an underfeed stoker. Commencing from 
the bottom these are: 

(1) Green coal. 

(2) Coal pre-heating zone. 

(3) Gas liberation or distillation zone. 

(4) Combustion zone. 

The advantage of this system is that it 
promotes complete combustion and free- 
dom from smoke. Under normal con- 
ditions its fuel bed presents continuously 
an incandescent area to the boiler heating 
surface. The surface of the fire is not 
periodically chilled by fresh supplies of 
raw fuel. 

The mechanical stoker does what the 
best fireman cannot do—it puts fuel in the 
grate without opening the firing door. 
(See Fig. 1). 

The principal components of the stoker 
are”: 


Retort. The coal is burnt in a retort 
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entering from underneath. The com- 
bustion air is admitted to the fire by means 
of ports in the upper portion of the retort. 
These are usually arranged in separate 
segments known as tuyeres and are separ- 
ately replaceable. 

In some installations two part or multi 
retorts are used to increase the effective 
width. In others again the retort is 
supplemented by fire bars or liveplates for 
the same purpose. 

Surrounding the retort is a hearth, 
which may be either of firebrick or may 
be composed of cast iron plates air cooled 
on the underside. 


Fuel Transmission. The 
mechanism may be either : 
(a) Screw Type. An alloy steel worm 
which conveys the fuel along a tube 
or trough. 


(6) Ram Feed. In this case the fuel 
is transferred from the hopper to 
the retort by means of rams. 


Air Supply. Combustion air is supplied 
from a multi-blade centrifugal fan, the 
quantity delivered being controlled by a 
damper either on the delivery or the 
suction side of the fan. This damper can 
be either manually set or in some cases is 
automatically controlled. 


Drive. Usually underfeed stokers are 
electrically driven, though in some cases 
small turbines are used. Generally the 
one electric motor drives both the coal 
feed mechanism and the fan. 

The feed mechanism is normally 
eee to provide several rates of fuel 
eed. 


fuel- feed 
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Fig. 1 | 


Varieties of Underfeed Stokers 

(a) Standard hopper model. 

(b) Flue model. 

(c) Bunker to boiler model. 

The “* Flue’’ model is a variety specially 
adapted to fire horizontal shell type boilers 
viz., Lancashire, Cornish and Economic. 
Here special consideration is given in the 
design to meet such factors as for example 
the comparatively small diameter of the 
flue, which means that the combustion 
height is small. Facilities for inspection 
of the flue are required for insurance 
purposes, etc. (See Fig. 2). 

The ‘‘ Bunker to Boiler’? or Bunker 
Feed type is an important development of 
the underfeed stoker. Here the stoker 
draws its coal direct from the coal bunker. 

This type has a number of advantages : 

(1) Eliminates the filling of a hopper. 
The coal is tipped by waggon into the 
bunker and transferred from there by 
the stoker and fed to the fire. 


(2) Gives a cleaner boiler house and 
stoker, as fuel is not handled in the boiler 
house. 


(3) Stoker mechanism more accessible, 
due to the elimination of the hopper. 

(4) Easier access to the boiler for clinker 
removal. 


(5) Another advantage is that the coal- 
feed tubes and air ducts can be frequently 
run under floor level, thus leaving the 
boiler fronts and the boiler house floor. 
completely unobstructed. 

In some cases varieties (b) and (c) are — 
combined. (See Fig. 3). 





Fig. 3 


Application 

Boilers. Underfeed stokers are very 
largely used for hot water boilers, in fact 
they are the type most generally adopted 
for this class of boiler. 


They are also very widely used for 
vertical steam boilers of all types, and 
for loco type boilers. 

- In the case of horizontal Shell type 


‘boilers, namely Lancashire, Cornish and 
‘Economic boilers, they do not appear to 


a | 


have been as widely adopted as some other 
types of mechanical stokers, partly 
perhaps a matter of price, but in the 
opinion of the writer, when the necessity 
to reduce the emission of smoke is more 
generally realized, then the advantages of 
the underfeed stoker for this type of 
boiler will become more widely appreci- 
ated. 

Underfeed stokers are also frequently 


used for the smallest sizes of water-tube 
boilers. (See Fig. 4). 


Mr. Sydney D. Scorer in an Article in 
The Steam Engineer in 1946 stated that : 
‘Some 72 per cent. of all the coal 
used in English industrial steam plant 
is burnt in boilers having evaporative 
capacity of 10,000 Ibs. per hour or less.”’ 
That is within the scope of the normal 
range of the underfeed stokers described 
so that their field of application for boiler 
firing is a very wide one. (See Fig. 5). 


Other Applications 

There has in the past been some tend- 
ency to regard many industrial processes 
as outside the sphere of smoke abatement 
practicability, nevertheless, it can be 
stated with confidence that the underfeed 
stoker can be successfully applied to 
very many processes which involve the 
burning of coal, and the smoke nuisance 





in consequence eliminated or much 
reduced. 


Underfeed stokers are extensively used 
for a wide range of application including : 


Furnaces of all types; galvanizing 
baths; kilns for bricks, tiles, pipes, 
sanitary ware, etc.; drying ovens; 
foundry stoves for drying moulds and 
cores; ~~ 9rass-<driers-(: ~ sale = heaters 
vitreous enamelling furnaces; stills, etc. 
(See Figs. 6 and 7). 


Controls 

To take full advantage of a mechanical 
stoker it is necessary to use some auto- 
matic controlling devices. 


In the case of steam raising boilers it is 
normal practice to fit a pressurestat, 
which controls the stoker—usually by 


Fig. 5 
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Fig. 6 (top) and 7 


stopping and starting the motor—to 
maintain a steady pressure in the boiler. 
In some cases the heat output is controlled 
by automatically adjusting the rate of feed. 


In addition a low water cut-out switch 
should be fitted to stop the stoker in the 
event of the water level in the boiler 
falling too low for any reason. In 
conjunction with this, an alarm bell can 
be arranged to attract the attention of the 
operator. 


Stokers firing hot water boilers are 
usually controlled by means of thermo- 
stats, to maintain either a pre-determined 
temperature in the water, or in the case 
of a space heating system it may be 

arranged by means of a ‘“‘ room thermo- 
stat’? to maintain a desired temperature 
in a typical portion of the building. 


- The most up-to-date method for 
central heating units is the Compensating 
Temperature Control System, which in 
effect regulates the temperature of the 


water in the system in accordance with the 
weather conditions outside. 

Stoker fired furnaces, ovens, kilns, etc., 
can also be readily maintained at the 
required temperature by means _ of 
automatic temperature controllers. For 
the higher temperature furnaces, pyro- 
meter controllers operating on the thermo- 
couple system are generally used, but 
optical pyrometers are now also available 
for this purpose. 

Both in the interest of fuel economy 
and as a safeguard for the stokers, it is 
often desirable to make use of ** kindling ”’ 
or ‘hold fire’ controls for ‘‘ off-load ”’ 
periods. Also automatic change over 
time switches to change the control system 
from normal running to “hold fire” 
condition, and vice versa, are a conveni- 
ence and a labour saving device. 


Installations 


Although the principles of underfeed 
stoker firing promote good combustion, 


freedom from smoke is tc some extent also 


dependent on other factors of application 
and operation. 

It is therefore important that the stoker 
should be installed to the best advantage. 


Such features as combustion height and 
volume, i.e., the height and volume of the 
combustion chamber, accessibility for 
removal of clinker and ash, adequate 
chimney draught, facilities for cleaning 
flues, protection for the mud ring in 
boilers, and so on, should be given due 
consideration. 

Boiler houses are too frequently 
cramped, ill ventilated and ill lit, and in 
consequence, the boiler plant and _ its 
accessories tend to be carelessly operated 
and badly maintained. 

In this connection the writer would like 
to add his tribute to those running many 
classes now being given for boiler firemen 
and to the efforts being made to raise the 
status of the small boiler house and its 
staff. 

In the case of furnaces, flue sizes and 
arrangements are of the utmost im- 
portance. A layout used for hand firing 
may require considerable modification 
to be suitable for stoker firing. In all 
cases the advice of the stoker maker 
should be sought. Close co-operation 
between the user, the furnace builder and 
the stoker maker is the best guarantee of 
success. 


Fuel 

Coai. Coaiis avery complex substance 
and it is not possible to issue a short and 
simple specification of suitable fuels, but 
it should be emphasised that the under- 
feed stoker will burn a wide range of 
coals. The tradition that nice clean 
washed singles are required, is.a fallacy. 

As a very rough guide it might be stated 
that the coal used should be bituminous 
and not highly caking. The size of the 
largest pieces should not exceed about 
3 in. to 2 in., depending on the size of the 
stoker. ; 

The percentage of fines (particles under 
+ in.) should not exceed 30 to 40 per cent. 

It is preferable that the ash content 
should not be greater than about 10 to 
12 per cent: 

The Underfeed Stoker Makers’ Associ- 
ation publish a leaflet giving detailed 
information of suitable coals, and the 
Ministry of Fuel and Power, and also the 
coal suppliers should be consulted 
regarding the fuels available. 

Coke and anthracite can be used in those 
underfeed stokers specially designed to 
burn these fuels. 

Summing up, it is claimed that the 
underfeed stoker can play an increased 
part in this vital matter of Smoke Abate- 
ment. At the same time its adoption 
assists in saving fuel, and by giving 
controlled heat output, improves indus- 
trial efficiency. 


(5) SMOKE INDICATING DEVICES 


G.-A. G. Ive 


For many years the estimation of the 
degree of smoke emission from chimneys 
was based on visual observation relying 
on two characteristics of smoke, colour 
and opacity. The colour was judged by 
comparing it visually with standard 
colour charts representing various shades 
of grey, from light to dark, the accepted 


standard for comparison being the 
Ringelmann Smoke Chart which is 
divided. ‘into “six “sections; Phe» -first 


section representing ‘‘ no smoke ”’ corre-, 
sponds to 100 per cent. light transmission 
and the last section representing *“‘ black 
smoke ”’ to 100 per cent. light absorption, 
the four intermediate sections are equally 
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spaced in increments of 20 per cent. light 
absorption. 

Determination by the second charac- 
teristic, opacity, relied upon an observer 
judging the degree of light absorption by 
reference to an object on the far side of 
the smoke stream. 

In practice visual observation has 
obvious limitations, it is expensive and 
cannot be carried out in bad weather or 
during the hours of darkness and _ this 
makes it unsuitable for permanent 
recording. Also, it is generally agreed 
that in making light intensity or colour 
measurements the less we rely upon human 
judgment the more accurate the result 


| 
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will be, as the visual response of the eye 
is dependent upon surrounding lighting 
conditions and varies considerably with 
fatigue. 


With the development of the photo- 
electric cell, popularly known as_ the 
‘““magic eye’’ it became possible to dis- 
pense with human judgment and to design 
an instrument to indicate accurately and 
record smoke emission independently of 
weather and lighting conditions, and to 
sound an alarm if the smoke density 
exceeds a chosen value. 


The photo-electric cell resembling in 
appearance a radio valve possesses the 
property of converting light radiations 
into electrical energy, the energy deve- 
loped being proportional to the light 
intensity reaching the photocell. It 
comprises a small glass envelope con- 
taining two metal electrodes, the one, 
referred to as the cathode may be con- 
structed from a disc of the metal ceasium 
which being light sensitive emits electrons 
when light shines upon it. The second 
electrode known as the anode, takes the 
form of a nickel ring and its purpose is 
to collect the electrons emitted from the 
cathode. The two electrodes are brought 
out to pins at the base of the glass 
envelope and the latter is either evacuated 
or filled with argon or a similar gas. In 
use the photocell is connected to a poten- 
tial of approximately 80 volts, and when 
illuminated the sensitive cathode emits 
electrons which travel across the inter- 
vening space to the anode and give rise 
to an electric current of a value directly 
proportional to the incident light. -The 
strength of the photo-electric current can 
be indicated on a suitable current measur- 
ing instrument, and if the instrument 
scale is calibrated in Ringelmann Smoke 
Units and the photo-electric cell illu- 
minated by a ray of light projected across 
the path of a smoke stream the instrument 
will indicate smoke density. 


It should, however, be mentioned that 
the current passed by a photo-eleciric 
cell is extremely minute and amplification 
is necessary before it will operate an alarm 
device. For this purpose a thermionic 
valve amplifier is employed and the 
increased current obtained permits more 
robust indicating meters to be connected 
into circuit although smoke meters are 
constructed utilizing a very sensitive 
indicating instrument directly connected 


- to the photocell. 


Although in principle the system is not 


be taken to provide a reliable indicator 


complicated many precautions have to 
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capable of reproducing its readings 
accurately day after day. and by way of 
discussing the various considerations 
involved a commercial instrument will be 
described in detail. 


The first essentials are a projector to 
throw a light ray across the smoke 
stream and a receiver to collect the light 
and concentrate it on to the photo-. 
electric cell. The lamp employed in the 
projector is usually rated at 6 volts 24 
watts and is energized from a small 
transformer, or, where a direct current 
supply only is available from a series 
resistance. Light from the lamp is con- 
centrated by a silvered refiector into a 
narrow beam of approximately 4 in. 
diameter, the reflector position relative 
to the lamp being adjustable for focussing 
over any distance up to 40 feet. The 
photocell receiver, similar in appearance 
to the projector, is fitted with a focussing 
lens which collects the light rays and 
focusses them on to the sensitive surface 
of the photocell. 


The light ray is projected on to the 
receiver through 4 in. diameter holes in 
the uptake or flue, and the optical com- 
ponents are protected from the flue gases 
by plate glass windows. Compressed air 
is passed over the windows to prevent 
deposits of soot which would give rise to 
false readings, and wherever possible the 
projector and receiver should be mounted. 
on the input side of the-induced draught 
fan where a negative air pressure exists. 
Air is then drawn in through air ports in 
the housings, and on its way through the 
units into the stack it passes over the 
windows and assists cleaning. In general 
an air pressure of approximately 2 in. 
water gauge over the maximum flue gas 
pressure is required to prevent sooting up, 
and on many of the smaller installations 
natural air cleaning is sufficient. A typical 
projector or receiver unit is shown by 
Fig. 1. 


The photocell receiver is connected to 
the control unit which may be mounted 
in any convenient position within approxi- 
mately a 40 ft. cable run. Also connected 
to the control unit is a mains supply and 
the smoke indicators and recorders. The 
control unit comprises a single stage 
thermionic valve amplifier together with 
sensitivity controls, and the whole is 
mounted in a cast iron housing arranged 
for wall mounting, and suitable for use in 
ambient temperatures up to 160° F. 
Obviously, the function of the amplifier 
is to increase in the value the minute 
photo-electric current and the photocell 





Fig. 1 


is associated with a resistance net-work 
which is connected to the control grid 
of a thermionic valve. Thus the photo- 
electric current is amplified, and the 
output current of the valve follows 
faithfully the changes in photocell current 
brought about by variations in the 
incident light intensity and its instanta- 
neous value is indicated by dial instru- 
ments which are sufficiently robust for 
continuous working in a boiler room. 

The control unit has two adjustments, 
the one being a set light control, the other 
a set dark. The two controls can be 
adjusted independently of each other, the 
** set light ’? control serving to adjust the 
zero or light end of the indicating scale 
to the constants existing without reference 
to their absolute value. Likewise the 
** set dark ’’ control adjusts the full scale 
reading of the indicating meter and the 
scale relationship is linear over a wide 
range of light intensity. 

To facilitate the initial adjustment of 
the ‘* set light ’’ and “* set dark ’’ controls 
a small meter is provided in the control 
unit, and once set the unit requires very 
little attention but periodically, say every 
six months, the projector lamp should be 
replaced and the zero and maximum scale 
readings checked. 

The actual smoke indicating meter 
really shows the percentage of light 
absorbed by the smoke and its scale is 
divided into Ringlemann units. Essen- 
tially a 6 in. scale current measuring 
meter, it is suitable for flush or projection 
mounting, and is usually installed on the 
instrument panel where its readings are 
easily observed by the boiler room atten- 
dant. The meter is, of course, wired back 
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to the control unit and a modified type 
of instrument has an alarm contact and 
relay incorporated. The alarm contact 
in the form of a red pointer can be set to 
any chosen point on the smoke scale 
corresponding to a definite smoke emis- 
sion. When the indicating pointer reaches 
the pre-set value on the smoke scale 
contact is made with the alarm pointer 
and the internal relay actuated. The con- 
tacts of the relay are connected to an 
alarm device, for instance, a Klaxon horn 
which sounds until the smoke emission 
falls below the pre-set value. An indicat- 
ing meter having a Ringelmann scale is 
shown by Fig. 2. In addition to the 
indicating meter a continuous pen re- 
corder can be installed and the recorder 





Fig. 2 


plots in ink the smoke emission through- 
out the day and night. The chart, driven 
either from clockwork or a synchronous 
motor, travels at a speed of 1 in. per hour 
and lasts for a continuous running period 
of 40 days. 

Fig. 3 shows a typical layout of a smoke 
indicating equipment, the installation of 
which is straightforward, the only real 
consideration being in the placing of the 
projector and photocell receiver. The 
location of these units should be made so 
that the glass windows do not quickly 
become sooted up, and the position chosen 
should be free from turbulence of the 
smoke stream otherwise false readings 
will be obtained. 

The Smoke Abatement Officer is 
principally interested in smoke indicators 
as an aid to smoke abatement, but the 
equipment has other uses and is not 
restricted to the measurement of smoke 
emitted by coal or coke firing plants. Its 
indications are, of course, a guide to 
efficient combustion and are equaliy 
reliable on oil-firing or with any other 
smoke-producing fuel. The equipment is 
also employed to measure the exhaust 
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smoke from diesel engines where the 
clearness of the smoke is as reliable a 
guide to combustion conditions as the 
smoke in the stack of a solid fuel plant. 
It has also been applied to the measure- 
ment of lead and tin smelting fumes 
where if the filters are not working 
correctly considerable quantities of these 
expensive metals are carried up the stack 
and lost to atmosphere. Yet another 
application is in the measurement of the 
smoke present in air heaters and where the 
products of combustion are employed for 
grain drying and processing. In these 
applications a more sensitive control unit 
is employed but the principle of operation 
is the same. Sometimes with very sensitive 
smoke measuring equipment variations in 
the projector lamp voltage will bring about 
changes in light intensity, and to prevent 
these changes from affecting the reading 
of the indicators it is usual to install a 
small static voltage regulator. Such a 
device maintains a constant voltage out- 
put regardless of considerable variations 
in the mains supply system which, there- 
fore, do not affect the accuracy of the 
equipment. 
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Discussion 


James Law (Sheffield) said he had been 
particularly interested in the five papers 
which had been submitted for discussion 
that morning and was sure that the 
information contained in these papers 
would be of value for future reference to 
everybody concerned in the smokeless 
operation of boilers. It was somewhat 
surprising in the year 1951 to find people 
who continued to support the hand-firing 
of boilers, and in this respect criticism 
was being made. 

If engineering and combustion science 
had any real meaning surely the day 
when a boiler operator had to shovel fuel 
into a furnace and drag and rake that 
incandescent fuel bed had passed. 

The most effective method of securing 
smokeless operation was to feed the fuel 
and air uniformly to the furnace, maintain 
a maximum temperature and reduce the 
‘human element’’ to a minimum. This 
could only be achieved by mechanical 
methods—hand firing was never smoke- 
less. 

There had been a great amount of 
publicity about smoke eliminators and 
secondary air doors, which were tending 
to perpetuate these antiquated hand- 
fired methods. These doors were only 
effective on boilers to the extent that the 
boiler operator was prepared to manipu- 
late them, and the price of £70 per boiler 
was out of all proportion to the cost of 
the material and labour put into them. 
The whole business appeared to have 
become a ‘“‘ money making ramp,’ and 
did more harm than good. Professor 
Ripper in a report published in 1896 
stated that ‘‘ each particular case requires 
its Own special treatment. It is through 
want of appreciation of this fact that so 
many thousands of patents, which have 
been taken out for preventing smoke have 
proved failures.”’ 

He also stated “* the coking stoker is in 
principle a perfect smoke _ preventer, 
whilst the sprinkling stoker emits more or 
less light smoke continuously where the 
draught is good. 

Mr. Chadwick in his paper stated that 
“large size high volatile fuels offer no 
difficulty to smokeless combustion, but 
small sized fuel, on the other hand, has 
a large exposed surface per unit weight 
of fuel, from which the light volatiles are 
quickly distilled and liberated, which in 
the absence of sufficient secondary air 
will pass off in the form of smoke.’’? In 
strong contrast to this, Professor Wheeler, 
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who carried out five years research for 
them in Sheffield on this problem, stated 
‘‘ In all the tests carried out it was noted 
that the tendency to produce smoke 
increased with the size of the coal. With 
care of firing ‘singles’ could be used 
smokelessly, at any rate of combustion, 
but the use of larger sizes without the 
production of smoke was only practicable 
when the rate of combustion was high 
and a very hot fuel bed could be main- 
tained.”’ 

In practice, it was found that either for 
hand firing or mechanical stoking smoke- 
lessness and high efficiencies were only 
obtained with ‘‘ peas, beans and singles,” 
whilst fuels either smaller or larger gave 
rise to loss of efficiency and smoke 
nuisance. Perhaps Mr. Newman would 
give further information with regard to 
this matter and tel! them who was wrong. 

Mr. Pearsall in his paper was particu- 
larly modest about the achievements of 
the coking and sprinkler stokers, nor did 
he give an indication why the use of one 
was preferable to the other. For highly 
fluctuating loads the coking stoker was 
not sufficiently responsive, and the diffi- 
culty of using sprinkling stokers was the 
tendency to deposit grit, even with 
graded fuel, in addition to which the 
sprinkler stoker was somewhat noisy in 
its action. For high duty work and 
robustness, the sprinkler stoker was as 
yet unsurpassed, but some form of grit 
arrestor was an essential appendage. It 
would be helpful if Mr. Pearsall empha- 
sized this matter. — 

Mr. Law had been interested in Mr. 
Hayward’s description of the chain grate 
stoker for shell boilers, but as yet it was 
much too early to offer criticism. Whether 
they would withstand the ‘‘ high duties ”’ 
expected of them and successfully burn 
the high ash content fuels continuously 
was yet to be discovered. Some colliery 
engineers are of the opinion that they 
would not take these low grade unmarket- 
able fuels, but the experiments were being 
watched with interest, for there appeared 
to be ample scope for this type of stoker. 

Of all the improvements that had taken 
place during the past twenty-five years, 
he knew of no piece of apparatus that had 
helped to reduce pollution compared 
with the underfeed stoker. For central 
heating boilers, vertical boilers, re-heating 
and heat treatment steel furnaces, it had 
bridged a ‘‘ gap’ that looked as though 
it would remain with them always, and 


ad helped to solve many of their pollu- 
ion problems. There was still some room 
or further improvement with regard to 
he formation of clinker, and the difficulty 
nN preventing the fusion of ash round the 
uyeres. Again, when the stoker ceased 
Oo work, there was not sufficient air 
ntering the furnace to give combustion 
o the existing fuel bed, and smoke 
luisance was caused every time the 
control operates. These were not unsur- 
nountable difficulties, but were technical 
lefects which could be improved upon. 
fe was of opinion that underfeed stckers 
‘ould be developed for many more uses 
han at present. Some information with 
egard to ash fusion trouble and smoke 
mission during break periods would be 
1elpful. 

In conclusion, Mr. Law paid tribute to 
Mr. Ive for his concise description of the 
yhoto-electric indicator. This instrument 
n his opinion should be fitted to combus- 
tion control panels in lieu of COs, 
‘ecorders, which were often misleading 
(0 the operator, particularly when the 
operator was unable to see his chimney 
top. His only criticism of these instru- 
ments was that there had been in the past 
4 serious lack of servicing to keep them 
in working order. The more universal use 
of these instruments would undoubtedly 
reduce the amount of unnecessary obser- 
vation work which fell to the lot of the 
inspector, and help to give smokeless 
operation on boilers. 


W. B. Kennedy (Senior Smoke Inspector, 
Manchester) complimented the Society on 
the standard of the technical papers 
presented that morning. He pointed out 
the disparity between Mr. Chadwick’s 
remarks on preheated secondary air and 
those of the Fuel Research Station’s 
publications. The firedoor advised by the 
Fuel Research Station was made for cold 
air admission and had a maximum 
secondary air opening of about 61 square 
inches. He asked what method of pre- 
heating and what temperature did Mr. 
Chadwick advise. He thought that Mr. 
Chadwick’s remarks on the amounts of 
secondary air should be amplified. For 
instance, although a low volatile fuel such 
as coke with a volatile content of about 
3 per cent. would theoretically require 
about 3 per cent. secondary air, in 
practice, according to the size of fuel and 
depth of firebed, it would require up to 
about 25 per cent. secondary air. Bitu- 
minous coal might need 50 per cent. 
secondary air, even though the volatile 
matter was only about 30 per cent., the 
explanation being that the whole of the 
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excess air required was secondary air. 
He recollected that Mr. Duguid had 
pointed this out years before American 
research on the flow of air through fuel 
beds had been published. 

Mr. Hayward’s concise account of the 
perfermance of the chain grate stoker was 
very interesting, but could he state in 
precise terms the actual advantages of 
this stoker over that of a modern coking 
stoker ? 

He asked Mr. Pearsall what he con- 
sidered would be the maximum rates of 
combustion that could be attained with 
the main types of stokers, using suitable 
and unsuitable fuels, without risk of grit 
emission. He asked this question because 
he had advised an industrialist that his 
proposed installation of a coking stoker 
in an economic boiler, with a maximum 
rate of combustion of 35 pounds per 
square foot of grate area, might under 
certain circumstances cause a risk of grit 
emission. This was all the more serious 
because other regulations limited the 
herght sof the ‘chimnmey<to: 50° feets: He 
agreed with Mr. Pearsall that it was pre- 
ferable to burn bituminous coal in plant 
constructed to burn it efficiently, in fact 
this was recommended in the Simon 
Report, so that more coke would be 
released for domestic purposes. On the 
other hand, local regulations might forbid 
the emission of any smoke, therefore, to 
secure compliance, only so-called smoke- 
less fuel with gas ignition could be used 
in such plant. He understood that a 
Government Committee had been set up 
to investigate the advantages of mechanical 
stoking. This seemed another example of 
what Manchester does today, England 
thinks about tomorrow, because Man- 
chester had insisted for the past five years 
that all new installations burning bitu- 
minous coal must be mechanically fired. 
In fairness to the manufacturers, most of 
them willingly co-operated, and those 
who were reluctant had been surprised at 
the economies effected. 


Mr. Kennedy wondered whether the 
makers of certain types of vertical boilers 
were aware of the elementary principles of 
combustion. Some had firedoors with 
insufficient provision for secondary air, 
and insufficient volume of combustion 
chamber, and dense smoke could not fail 
to be emitted if fired at a normal rating. 
He asked Mr. Day if any tests had been 
carried out with coke in underfeed stokers, 
and whether there had been any grit 
probiems to contend with. 

Under the various milk and ice cream 
regulations, the use of recording thermo- 


graphs were compulsory, in order that the 
sanitary inspectors who enforced these 
regulations would be able to ascertain 
that their requirements were being carried 
out at all times. We could please our- 
selves whether we ate ice cream, he con- 
tinued, but we were compelled to breathe 
smoke-laden air, even during the hours of 
darkness, when most smoke abatement 
legislation could not be enforced. If 
smoke abatement was intended to be 
taken seriously, surely smoke recorders 
should be provided on at least the large 
plant. He thought that the recorder firms 
had been slow in not exploiting the Fuel 
Research Station Report, in which it had 
been pointed out that serious fuel losses 
could occur through smoke emission, 
even though a COs, recorder showed a 
good reading. In his experience, smoke 
nuisances due to carelessness had been 
eliminated when smoke recorders had 
been installed. The constant check, day 
and night, made the staff smoke conscious. 
In another instance where the firemen, 
having a rather easy job during the night 
shift, were apt to let matters slide, a large 
siren was connected to the recorder, a 
moderate smoke emission set up a most 
terrific noise which was so unbearable 
that the firemen rushed to the controls 
immediately. This was an example of a 
smoke emission becoming a _ worse 
nuisance to the smoke makers than to the 
public. 

G. W. Farquharson (Midland Joint 
Council for Smoke Abatement and 
Atmospheric Pollution) said we had had 
the views of the makers and designers of 
these types of apparatus, and the answer 
to many of the excessive smoke problems 
in the industrial field. ‘‘ Complete com- 
bustion with efficiency ’’ was the target of 
all Local Authority Officers engaged in 
this work and also the motto of the Fuel 
Efficiency Branch of the Ministry of Fuel. 

Why then was it that this mechanical 
method of firing had not been universally 
adopted, not only to new plants, but also 
existing process furnaces ? 

They were told definitely that the under- 
feed type could be used for many pro- 
cesses, which they, as delegates, knew 
were a source of serious smoke pollution 
such as intermittent brick kilns, tile kilns 
and processes appertaining to the steel 
industry such as annealing and reheating. 
And yet they found that new kilns and 
furnaces were being built designed for 
hand firing and burning raw coal. 

Was it the cost of automatic stoking 
that influenced the manufacturers? He 
did not think so because the saving in 
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fuel helped to repay the initial cost. It! 
could not be the advice given to any’ 
manufacturer contemplating such stoking: 
arrangements because they knew good! 
combustion was ee Was it the: 
question of delivery? No doubt the: 
authors could salighient them on that. 

His belief was that most manufacturers | 
when contemplating the installation of: 
mechanical stokers found that they were: 
often informed that no guarantee of 
suitable fuel for the job was possible by 
the fuel distributors. 

This apathy was what they had to 
overcome. There seemed a lack of direc- 
tion or understanding on the part of the 
fuel overseers’ offices, especially on the 
distribution side, that by supplying the 
type of fuel required they were in the 
main saving fuel, and incidentally reduc- 
ing atmospheric pollution. 

This, in his opinion, was the hard core 
of the problem. 


S. H. Richards (Fuel Research Station) 
said that he would like to congratulate 
Mr. Chadwick on his paper. Mr. Chad- 
wick was undoubtedly one of the experts 
of this country today on the subject of 
hand-firing. There was, however, one 
statement in the paper with which the 
speaker could not agree, viz., that ‘‘ only 
those systems which employ pre-heated 
secondary air . . . can be used with any 
assurance of success,’’ Experience at the 
Fuel Research Station had shown that 
unheated secondary air could be quite 
effective if properly directed and con- 
trolled, and the staff there would be glad 
to demonstrate this to Mr. Chadwick. 

Referring to Mr. Pearsall’s paper, Mr. 
Richards said that a great deal of very 
valuable information on coking and 
sprinkler stokers had been presented. To 
cover such a large subject in the limited 
time available, however, much of the 
information was necessarily summarized, 
and it was possibly as a result of this 
that in the speaker’s opinion Mr. Pearsall 
had somewhat over-emphasized the ad- 
vantages of the mechanical stoker and the 
disadvantages of hand-firing. Mr. 
Richards agreed that in many plants 
mechanical firing was preferable to hand 
firing, but sight should not be lost of the 
fact that for many years to come a very 
large number of plants would continue to 
be hand-fired, and it should be fully 
appreciated that  hand-firing when 
properly carried out, could be just as 
efficient as mechanical firing. Time did 
not permit a detailed reiteration of the 
work on which this statement was based, 
but a full account of this had been given 
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1 Fuel Research Technical Paper No. 55. 

Dealing with a number of specific 
oints in Mr. Pearsall’s paper, Mr. 
tichards said he could not agree with the 
tatement to the effect that in hand-firing 
me-third of the fuel was released as 
olatile matter during the first minute or 
o after firing. Tests at the Fuel Research 
station had shown that this period was 
isually five or six minutes, which was 
uite long enough for the admission of 
he extra secondary air necessary to burn 
completely the combustible matter present 
n the furnace gases and thus prevent the 
mission of smoke. Referring to the 
juantity of excess air admitted as a result 
»f opening the fire-doors during hand- 
iring, Mr. Richards said that this was 
much smaller than was_ popularly 
magined. Under natural-draught opera- 
ion the Lancashire boiler at the Fuel 
Research Station had been run at an 
wverage of 13.5 per cent. CO, (including 
he fire-cleaning period, during which the 
CO, in the flue gases fell to 8.7 per cent.). 
This alone showed that the quantity of 
=xcess air admitted could not be very 
great. For forced draught operation, 
where balanced draught is maintained in 
the furnace, it would of course be even 
less. 


John Fox (Member) congratulated the 
five authors on their papers, each one of 
which contained a wealth of information 
of great use both to managements and to 
factory engineers, in spite of them being 
all miracles in the art of condensation. 

The importance of hand-firing, at the 
present time, both from the point of view 
of promoting smokeless combustion, and 
also as regards fuel economy, could not 
be too strongly emphasized. Although 
Mr. Hayward stated that 40 miilion tons 
of coal were burnt annually in industrial 
boilers, and Mr. Pearsall gave the figure 
of 50 million tons as the annual consump- 
tion for shell-type boilers, it seemed quite 
certain that there were still some 40,000 
boilers in the latter category which were 
hand-fired. It was probable that in these, 
by improving furnace conditions, a saving 
of some 24 million tons of coal a year 
could be achieved, and according to a 
statement made by the Minister of Fuel 
and Power in the House of Commons 
last December, his Ministry was well 
aware of this state of affairs, and of the 
reasons for it. 

Mr. Hayward made reference to the 
poor standard of intelligence so often 
found with men operating hand-fired 
boilers. Nowadays this was not con- 


‘sidered an attractive occupation, and it 





seemed that as regards intelligence, the 
quality of the stokers likely to be available 
in coming years would deteriorate. In 
this connection the importance of making 
automatic any scheme for admitting 
secondary air into the firebox should be 
stressed. Mr. Chadwick had tabulated 
the several methods which were com- 
monly used. They were all sound techni- 
cally, if properly worked, but here the 
human element came in. There was little 
doubt that the importance of secondary 
air was. generally realized, but one did not 
hear nearly enough about pre-heating, or 
about turbulence above the fuel bed, the 
latter condition being very desirable when 
high volatile coals are consumed. The 
Fuel Research Station smoke elimimator 
fire-door was technically excellent, and 
would make possible of attainment 
efficiencies practically on a par with those 
reached with mechanical stokers. Un- 
fortunately, it was not automatic and 
depended on human operation. 


There was no doubt that modern 
mechanical stokers would deal with a very 
wide range of fuels, though no single 
design could be expected to deal with 
every class of coal, although some had a 
greater range than others, and in some 
instances that range would be likely to 
widen owing to detailed improvements in 
design. 

Mechanical stokers were automatic, 
and they enabled frequent charges of 
small quantities of fuel to be fired. In 
those fitted with self-cleaning grates, or 
with an ash-extractor such as the Oldbury, 
there was no reason to open the fire-doors, 
and the pre-heating of secondary air 
could be quite easily catered for. Thus 
there should always be sufficient tem- 
perature to ignite the newly liberated 
hydrocarbons, while the tendency to place 
large charges of fuel on slow-burning fires 
was killed at the start. 

As regards chain-grate stokers, having 
seen something of Mr. Hayward’s work 
on them since the earliest days, it was fair 
to say that he made no claims that could 
not be substantiated. As regards coking- 
stokers, designs of these generally seemed 
to be less flexible in meeting varying loads 
than was the case with other types. 
Experience showed that they gave their 
best results with coals in group 2, which 
were firmly coking, so that no trouble was 
experienced with the moving bars due to 
riddlings. To show that shovel type | 
sprinkler stokers could help in the matter 
of smoke abatement, several years ago 
some very satisfactory trials with burning 
lignite were witnessed in company with 
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Mr. Pearsall. At no time on those two 
days was more than a slight haze visible 
at the top of the chimney. 

The speaker then asked Mr. Pearsall 
whether any trouble was experienced 
owing to small particles of coal becoming 
air-borne when sprinkler stokers were 
worked at high ratings. 

As to boiler house instrumentation, it 
was agreed that a certain minimum of 
instruments is essential, but they must 
be understood by the stokers as well as 
being serviced regularly. If by virtue of 
proper combustion control due to the 
installation of suitable instruments, smoke 
was eliminated, it seemed that to operate 
on these lines was more sound intrinsically 
than to install smoke detector apparatus. 
The latter certainly had their uses, but as 
a means of correcting faulty combustion 
conditions, they might well be more 
difficult to follow than CO, apparatus, 
etc., although the speaker was in favour 
of such apparatus as the steam air flow 
meters made by Bailey and Kent, at any 
rate for the small boiler-house. They 
should, of course, be supplemented by 
exit-gas temperature indicators and 
draught-gauges. 

Finally, a few random remarks. The 
taxation position was hitting the small 
firms very badly and it was often difficult 
to find capital for desirable, if not 
essential, replacement programmes and 
modernization schemes. By the installa- 
tion of modern stoking plant, a real con- 
tribution could be made to smoke abate- 
ment as well as a real step towards con- 
serving coal supplies. 

In conclusion a plea was made for 
improved status of the boiler house 
operative, as well as for clean and light 
boiler-houses. A well-kept plant was 
generally an efficient plant, and the men 
took a pride in it. The financial return 
could not be assessed but it was real 
nonetheless. 


P. H. Saunders (Chief Smoke Abate- 
ment Officer, Liverpool) said these 
excellent technical papers did credit to 
the Society and hoped there would be 
more of them at future conferences. He 
regretted having to offer some criticism 
in the absence of one of the authors, but 
Mr. Chadwick had stated that there were 
two things only which caused smoke. 
Actually, there were four; lack of air 
and temperature, as Mr. Chadwick stated, 
with lack of turbulence which was most 
necessary for thorough mixing of air and 
volatiles, and lack of time for this mixture 
to burn. These latter factors were most 
important and because they were absent, 
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for example, in the straight vertical boiler 
by reason of its design, bituminous coals 
could not be burnt smokelessly in that 
type by hand. 

Mr. Law had already mentioned the 
next point but Mr. Saunders felt bound to 
emphasize it because the author’s state- 
ment that large fuel offered no difficulty 
was the complete reverse of what members 
saw on the railway instruction films at 
Margate last year. He had always found 
smoke troubles when large bituminous 
coal was burnt. Agreed that the exposed 
surface, weight for weight, was relatively 
small, but that was the trouble. The 
interior mass of the large piece of coal is 
in a high state of distillation and coking, 
and upon a sudden demand for steam 
and corresponding stirring of fires, these 
large pieces are broken and the mass 
of volatiles released under conditions 
in which smoke is unavoidable. Mr. 
Saunders suggested that the ideal size for 
perfect combustion was the tiny particle 
of pulverized fuel, completely surrounded 
by oxygen. 

In the same paragraph Mr. Chadwick 
had referred to combustion of CO and 
CO, in connection with the burning of 
light volatiles. Mr. Saunders thought 
that in such cases it was a matter of 
volatile hydrocarbons (CHu, C2He, etc.) 
burning to CO, and H.O, but when 
starved of air, cracking into pure carbon 
and moisture and showing as black smoke. 


On the method of hand-firing shell 
boilers, Mr. Saunders did not agree that 
the dead plate or coking method of hand- 
firing was inefficient ; in his opinion it 
was, he said, a very good method and the 
only efficient one of firing shell type 
boilers with bituminous coal under light 
and constant load. He agreed that it 
could be carried out inefficiently, as could 
any other method. 

Mr. Saunders said that hand-fired 
vertical boilers were the bane of the 
smoke inspector’s life in these days of 
coke shortage. He himself had found 
some improvement in smoke emission by 
firing bituminous coal around the 
periphery of the fire grate, keeping the 
centre incandescent, but said again that 
straight vertical boilers could not be 
hand-fired smokelessly with bituminous 
coal under full load. 

Regarding chain grate stokers for shell 
type boilers, he said he had seen this type 
in operation with considerable success on 
low grade fuel and would like to ask 
Mr. Hayward if the caking quality and 
ash content had any bearing on this type 
of stoker. ; 


_ Regarding Mr. Pearsall’s recommenda- 
ion of solid fuel with up to 25 per cent. 
yf fines for his sprinkler stokers, Mr. 
saunders said his worst troubles in 
Liverpool had been grit from sprinkler- 
ired boilers using slacks with high per- 
‘entages of fines, and in spite of controlled 
fraught and conditioning of fuel the 
wuisance had continued. Only by obtain- 
ng, in some cases, washed graded fuel 
without fines (by.courtesy of the Ministry 
of Fuel) and in other cases by conversion 
to low ram stokers or enlargement of 
flues, had the nuisance been overcome. 
He was all for mechanical stokers but 
advocated careful selection of the type to 
accommodate the present day class of 
low grade fuels. 

Regarding underfeed stokers, he en- 
dorsed all that had been said in their 
favour, but said he had had some of the 
worst black smoke emissions from this 
type of stoker using a highly caking type 
of fuel. Mr. Day had warned against 
this in his paper, but manufacturers had 
not much choice these days and this type 
of fuel tended to form a crust over the 
fire which had to be broken up by hand, 
when large volumes of volatiles were 
released and appeared as black smoke for 
one or two minutes at a time. He asked 
if Mr. Day could suggest a remedy for 
this in addition to one Mr. Saunders had 
tried, of mixing coke breeze with the fuel 
and which, although helpful, was not 
entirely successful. 

Finally on smoke indicators he asked 
Mr. Ive what remedy he could give to 
overcome switching off the indicator 
when excessive smoke could not be 
prevented. 


N. Bastable (Chief Sanitary Inspector, 
Barking) commented on the phrase Mr. 
Ive had used when he referred to smoke 
as being something which was “ relative 
and not specific.” Smoke had always 
been something that was relative because 
there had never been any legislation which 
had attempted to fix any unit of measure- 
ment. This defect in legal control resulted 
in all sorts of standards and required a 
Ringelmann Chart divided into six to try 
and define which phase was relevant. 
Many men-hours of sanitary inspectors’ 
time were spent in observing chimney 
emissions and this had. been so ever since 
the Public Health Act of 1875. 

Dr. Bronowski had stated that our 
waste is the greatest potential asset of 
this country. Mr. Bastable asked whether 
we should continue to waste the intelligent 
manpower of sanitary inspectors by con- 
tinuing to watch the emissions from 


chimneys when with the use of indicators 
this work could be done much better 
mechanically, and if related to a legal unit 
of emission, be satisfactory in the Courts. 
He suggested that in the same way as we 
have unit measurements such as the ohm, 
volt and the watt, we could prescribe a 
unit of smoke, give it a name, and plot it 
on the smoke recorder. there were 
already meters on boiler house plants 
which were required by law to be provided. 
and operated, namely, the water meter 
and the steam meter, and in the same way 
the dairy industry was required to attach 
and keep in constant operation a pas- 
teurizing record. This should be required 
similarly in relation to smoke. Mr. 
Bastable ended by calling upon every 
local authority to press for photo-electric 
indicators to be compulsorily fixed upon 
every boiler flue and for a unit of smoke 


_ measurement to be nationally adopted. 


Mr. Ive had stated in his paper that the 
instrument which was now in operation 
was an accurate mechanical apparatus 
capable of recording smoke emissions 
and the only issue therefore outstanding 
was to define legally the unit of smoke 
which it would be permissible to emit. 


Authors’ Replies 


C. E. Newman (for V. R. Chadwick) 
said that he regretted that in the time 
allowed the- many interesting points 


emerging from the discussion could not 
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be answered adequately, but it was clear 
that Mr. Law had a decided bias against 
hand firing. This attitude was very 
puzzling as he ignored the law of eco- 
nomics. There were many small steam 
plants using a few tons of coal per week 
which did not warrant the expenditure 
of machine firing. Hard firing was 
quite efficient and there were many plants 
operating at over 70 per cent. efficiency 
after educating the firemen and putting 
the plant in order. 

He agreed with his remarks on secon- 
dary air doors as being a “* money making 
ramp” and added that most sales were due 
to “ slick methods.” It was illuminating 
that as far back as 1896 the method used 
today of “* each case requiring its own 
treatment ’’ should have been advocated. 

In regard to large size coals, it was 
common sense that as there were inter- 
stices between the lumps (which also had 
a relatively small surface distiliing area) 
it followed that air could find its way 
through such spaces and mix with the 
volatiles liberated. If the furnace tem- 
perature was correct, large coal would give 
less trouble from smoke than smalls 


which pack closely and offer resistance to 
the air for combustion. He would 
suggest that the extract of a part of 
Professor Wheeler’s paper from the 
context was dangerous. All his experi- 
ence contradicted the statement that 
‘* singles could be used smokelessly at 
any rate of combustion.’ Where the 
rate was low the temperature was low— 
result, black smoke. 


Mr. Kennedy raised the question of 
degree of pre-heat for secondary air : this 
must, unless a separate pre-heater was 
used, vary with the plant in use, but a 
pre-heat of 200°-500°F. could be obtained 
by some of the plants in operation today. 
which took advantage of the heat available 
in the refractory behind the furnace 
fronts. If secondary air was necessary 
when burning coke (and this could only 
be determined by a flue gas analysis) it 
was evident that either the spaces in the 
grate were inadequate or the fuel bed was 
too thick. The amount needed in any 
case was so smail that the louvres on the 
firing doors, with natural draught, should 
be capable of admitting the secondary air. 


Mr. Richard’s remarks had _ been 
conveyed to Mr. Chadwick and it was 
refreshing to have his views on the special 
door made originally at the Fuel Research 
Station. This was, of course, well known, 
and would do excellent work correctly 
handled, but it called for skilled use and 
was applicable under natural draught or 
induced draught conditions. It was, 
he believed, not advocated with modern 
balanced draught plants. His remarks 
regarding admission of air on opening 
of fire doors were welcome, and would, he 
hoped, dispel the popular idea of ‘‘ loss 
through open firing doors.”’ 


Mr. John Fox struck the right note and 
he was glad he supported his appeal for a 
more universal use of the classes provided 
under the Ministry of Fuel and Power 
scheme, etc., for the education of that hard 
working, and often misunderstood, ‘‘ man 
with the shovel.’’ 


Mr. Newman reminded Mr. Saunders 
first of his reply on Mr. Chadwick’s 
behalf that when writing the paper it was 
assumed that all those present were con- 
versant with the ‘‘ three T’s’’—Time, 
Temperature, and Turbulence. In the 
absence of temperature it was useless 
admitting oxygen. The paper was based 
on practical experience and not theoretical 
possibilities. Secondly, of the danger of 
taking a sentence on the efficiency of 
deadplate firing from the paper without 
the relevant following statement which 
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gave the author’s reason for inefficiency 
often found with such firing. 

Before attending the Conference he 
called ata Works in Southport where, with 
fan forced draught, mechanically fired 
by a shovel type stoker, Lancashire coal 
with a volatile content of over 30 per cent. 
was being used smokelessly at a rate of 
over 50 lbs. per sq. ft. of effective grate 
area. The grate had a turbulent zone 
and the fires the necessary temperature. 


C. H. G. Hayward expressed some 
surprise at Mr. Law’s suggestion that “* it 
was much too early to offer criticism ’’ of 
the chain grate stoker and that “‘ experi- 
ments were being watched with interest.” 
He was evidently unaware of the fact that 
chain grate stokers had been in successful 
operation in shell boilers since 1944, over 
1,000 stokers having been fitted ; of these 
over 180 were fitted to Colliery boilers 
burning a wide variety of low grade, high 
ash fuels and obtaining outputs far in 
excess of anything previously experienced. 
These machines were in continuous 
operation under exacting colliery load 
conditions and considerable savings in 
labour and fuel were being regularly 
reported. In addition, smoke had been 
completely eliminated. 

In reply to Mr. Kennedy, Mr. Hayward 
stated that a comparison between the 
two types of stoker at such a conference 
would be very undesirable. He would 
be happy to give Mr. Kennedy the 
information he required on a more 
suitable occasion. Mr. Farquharson had 
asked whether long delivery was the 
reason for not fitting mechanical stokers. 
Mr. Hayward suggested that a delivery 
of 8-9 months for the chain grate stoker 
was not unreasonable in these day. 

Mr. Richard’s statement that hand firing 
could be just as efficient as mechanical 
firing, might apply to the Fuel Research 
Station where firing by an expert under 
the control of scientists was possible. It 
was common knowledge however, that in 
industry today the type of man who could 
or would hand fire a boiler correctly 
just did not exist. 

Mr. Fox’s remarks on the chain grate 
stoker were appreciated as also was his 
support for instrumentation. 

Replying to Mr. Saunders, Mr. Hay- 
ward stated that whilst the chain grate 
stoker would deal with most types of fuel, 
some very strongly caking or highly 
swelling coals could cause difficulty but 
this also applied to any make of stoker. 
There had been no difficulty in burning 
coals with ash contents up to 40 per cent. 
but of course it was necessary to clear ash 


its more frequently and it was for this 
-ason that the ash extractor has been 
eveloped. 


H. E. Pearsall said that Mr. Law was 
ble to speak with a great deal of know- 
dge upon mechanical stokers, and 
2zised several very interesting points. 


He agreed that the sprinkler stoker was 
1ore responsive than the coking stoker 
nd, therefore, more suitable for meeting 

highly fluctuating load. Dealing with 
is remark upon grit emission, this was 
argely due to the fact that the sprinkler 
toker was more responsive than the 
oking stoker, and during the periods of 
verload, the rate of fuel supply was very 
nuch higher, and it was a fact that as the 
ate of burning increased the tendency 
or carry-over increased more rapidly. 


It was perhaps true that the old type 
yf sprinkler stoker was somewhat noisy, 
yut in recent years the noise has been 
considerably reduced, and although not 
juite as silent as the coking stoker, it was 
10 longer objectionable. 


Mr. W. B. Kennedy had made reference 
o the maximum burning rates with the 
lifferent types of stokers when using 
suitable and unsuitable fuels. It was 
mpossible to give Mr. Kennedy a definite 
answer, and he was probably quite aware 
of this. 


With a good grade of fuel which was 
free burning and has a relatively high ash 
fusion temperature, a burning rate of 
about 40 Ib. per sq. ft. with a sprinkler 
stoker and perhaps a little less witha 
coking stoker should be quite satisfactory. 


On the other hand, there were plants on 
which a higher rate of burning has been 
possible, but careful adjustment of forced 
and induced draught was very necessary. 


So far as unsuitable fuels were con- 
cerned, some of these could only be 
burned at very low ratings, and it might 
be necessary with a particularly bad fuel 
to go down to even 25 lb. per sq. ft..08 
grate. He would go so far as to say that 
with unsatisfactory draught conditions 
grit emission could be produced at almost 
any rate of firing. 

He was pleased to note that Mr. 
Kennedy agreed with him that bituminous 
fuel should be consumed on shell boilers, 
and he presumed he agreed that the prob- 
lem to face was not the burning of smoke- 
less fuel, but the burning of fuel smoke- 
lessly. 

_ Mr. S.H. Richards of the Fuel Research 
Station had a wealth of information upon 
the performance of the plant at the 
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Research Station. Having seen the in- 
stallation he knew that he had obtained 
very valuable information. 

Mr. Richards had called attention to the 
fact that many boilers would be hand 
fired for many years to come, and stated 
that hand firing when properly carried out 
could be just as efficient as mechanical 
firing. Of course, Mr. Richards put his 
finger on the case for mechanical firing 
with the words ‘‘ when properly carried 
out,’ because it was seldom that hand 
firing was properly carried out, and 
however efficient a boiler operative was 
first thing in a morning, he certainty 
deteriorated in efficiency during eight 
or ten hours of firing. Furthermore, 
however frequently he fired the boiler 
the amount of fuel put on during each 
firing was more than was put on by a 
mechanical stoker, and he could not put 
the coal on without opening the fire door. 


Mr. Richards stated that the Fuel 
Research Station boiler was run at an 
average CO, of 13.5 per cent. including 
a cleaning-out period. This, of course, 
was remarkably good firing, but by 
stating that during the cleaning-out period 
the CO, fell to 8.7 per cent. he again puts 
his finger on the inefficiency of hand firing. 
With some coals cleaning-out could be 
carried out very quickly, but if the coal 
tended to stick to the bars the period 
might become a lengthy one. 

Mr. Fox confirmed that mechanical 
stokers could operate without smoke 
emission and referred to trials which 
they carried out together with a very poor 
quality of lignite. He would, no doubt, 
remember that to obtain the necessary 
evaporation with this lignite, the burning 
rate was exceptionally high and in ad- 
dition the ash residue was only powder. 
Nevertheless, there was no apparent grit 
emission problem. As already mentioned, 
incorrect draught control was often 
responsible for grit emission. 

He was all in favour of an improved 
status for the boilerhouse operatives. A 
good operative can save a Very large 
amount of coal and similarly a poor 
operative can waste a large amount. 

Mr. Saunders seemed. to have been un- 
fortunate with regard to grit emission on a 
number of plants. He maintained that 
he had had trouble with grit emission 
from sprinkler stokers when using slacks 
with high “* fines’”’ content. He did not 
state the amount of “‘ fines,” nor if it was 
greater than the 25 per cent. which he had 
suggested. 

Mr. Saunders mentioned that in some 
cases the trouble was overcome by using 


a washed graded coal and in others by an 
enlargement of the flues. A high gas 
velocity was, of course, inducive to carry- 
over and whenever possible flues should 
be designed to keep down the velocity to a 
reasonable figure. It would have been 
helpful if Mr. Saunders had given them 
a little more information upon the 
rating of the boilers. Were they called 
upon to meet fluctuating loads and did the 
carry-over occur whilst the stokers were 
meeting these heavy loads ? 

He entirely agreed with his remark that 
the type of stoker to be installed depended 
on the conditions which had to be met 
and the fuel which might be available. 


Colin C. Day said that Mr. James Law 
in his interesting contribution to the 
Discussion raised two important matters 
in connection with underfeed stokers. 

In boilers, due to the presence of water 
spaces, the temperature conditions in the 
combustion chamber were comparatively 
cool, and the removal of clinker should 
not present difficulties, in fact a formation 
of light clinker which was not highly fused. 
provided a convenient means of removing 
ash from the fire. 

Unfortunately boiler firemen only too 
often liked to see a thin and brilliant 
fire and abuse the abundant supply of air 
made available to them by the fan. This 
use of unnecessary excess air was not 
only inefficient but tended to cause the ash 
to form into a hard slag round the tuyeres, 
which could be difficult to remove. The 
answer in such cases was of course 
simple—adjust the air supply correctly. 

A “blacksmith ‘hearth”’ type of fire 
must be avoided—the operator should 
aim at maintaining a ‘‘ slow lazy fire.”’ 
Some underfeed stokers were-fitted with 
an automatic air controlling device. 

In the case of high temperature furnaces 
the problem could be more difficult, and 
here the ash fusion point of the coal 
should be watched. Also the design of 
the combustion chamber and the choice 
of the refractories for the hearth and walls 
of the combustion chamber played an 
important part. 

The leaflet on fuels issued by the Under- 
feed Stoker Makers’ Association stated 
that generally speaking an ash fusion 
point of not less than 1,250°C. gave the 
best results. 

It was suggested that smoke emission 
due to break periods usually was of short 
duration and was comparatively light. 

In many cases stokers were operated 
with an unnecessarily high feed with 
consequent frequent stops. Adjustment 
of the fuel feed to be just in excess of peak 
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demand gave the best efficiency and less 
frequent stops. Some models used auto- 
matic feed control in which case, for 
normal load fluctuation, the stoker was 
not stopped. 

Summing up, it was claimed that regu- 
lation of fuel feed combined with correct 
air adjustment would give an operating 
condition which would largely remove the 
two objections raised by Mr. Law, 
namely, unmanageable clinker and smoke 
at “ off” periods. 

Mr. W. B. Kennedy, in his very in- 
structive remarks mentioned the use of 
coke in underfeed stokers. 

During the first few years after the war, 
when coke was more plentiful than coal, 
coke was quite successfully burnt in many 
standard type underfeed stokers, but the 
rate of wear of the parts in contact with 
the coke was high due to the abrasive 
nature of the fuel. 

At the present time underfeed stokers 
specially designed for burning coke are 
marketed. 

Regarding the problem of grit, coke 
being a light fuel and the fire bed not 
being bound together in any way by tarry 
products, it is natural to expect that there 
might be more grit emitted than is the 
case with a coal fire. Fortunately, 
however, the open nature of the fuel 
permits the use of a deeper fine bed, which 
tends to compensate for the open texture 
of the fire and lightness of the fuel. 
particles. 

The use of bituminous fuel mixed with 
the coke helps to bind the firebed together 
and thereby reduces the possibility of grit 
and this also reduces the abrasive action 
of hard coke. 

In practice, coke burning underfeed 
stokers are quite extensively used, but at 
the present time the relatively high cost of 
coke compared with coal does not en- 
courage their wider adoption. 

Mr. G. W. Farquharson was un- 
doubtedly correct in his statement that a 
great many kilns and furnaces were stiil 
being built for hand firing with coal, 
which could read'ly be fired by underfeed 
stokers with an improvement in fuel 
economy and avoidance of serious smoke 
pollution. 

It might be as Mr. Farquharson 
suggested that manufacturers were in- 
fluenced by the question of capital ex- 
penditure, but perhaps also in addition by 
sheer caution; so many manufacturers 
insisted on waiting for their neighbours to 
try out new methods first. Also furnace 
and kiln builders were not without blame. 


Furnace builders displayed the greatest 


nthusiasm and ingenuity in designing 
nd building furnaces embodying the more 
xpensive sources of heat-—electricity, gas, 
nd oil, but seemed strangely apathetic 
vhen it came to firing with solid fuel. 

Provided there was close and under- 
tanding co-operation between the furnace 
yuilder, the stoker maker and the user, 
hen almost every type of heating process 
which could be carried out by hand firing 
‘ould be much better performed by an 
inderfeed stoker. 


Regarding the matter of fuel allocation, 
he importance of this was fully appreci- 
ited by the manufacturers of mechanical 
stokers, and the Combustion Engineering 
Association was keeping in close touch 
with the Ministry of Fuel and Power on 
this matter. 

Mr. P. H. Saunders raised the important 
question of the effect of the caking 
qualities of the coal. In general, strongly 
caking and excessive swelling coals were 
not considered suitable for underfeed 


stokers when fired alone. Recommended 
coals should have an aggiutinating value 
of between 5 and 8. 


If highly caking coals might have to be 
used, then it was advisable that a stoker 
with a considerable margin of capacity 
should be supplied to reduce the rate of 
burning per unit area of grate. Mr. 
Saunders’ method of mixing coke breeze 
with strongly caking coals was interesting 
and should be decidedly beneficial in 
reducing caking, provided reasonably 
thorough mixing can be obtained. 


G. A. G. Ive said there was of course no 
method to prevent a boiler-room atten- 
dant from switching off his smoke indi- 
cator other thansealing theswitches, which 
was usually undesirable. If a recorder 
was included in the installation, however, 
it would at least be seen when, and for how 
long, the instrument had been switched 
off. Someone in authority could then 
take steps to prevent unnecessary switch- 
ing off. 
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POLICIES FOR THE PREVENTION 
OF INDUSTRIAL AIR POLLUTION 


(DAT THE COLLIERIES 


Policy for the Prevention of Atmospheric Pollution with 
an Example of One Installation Recently Completed 


by 


N. Higginson, M.A.M.E.M.E., A.M.I.MIN.E. 


On Vesting Day the nationalized coal 
industry took over about 4,500 steam 
boilers ranging from Lancashire boilers 
built before the turn of the century to 
modern forced circulation high pressure 
water tube boilers. The Board operates, 
at the moment, about 4,000 Lancashire 
boilers, of which about 3,500 are hand 
fired. Growing coal output and mechani- 
zation underground have increased the 
amount of power required at the indi- 
vidual collieries considerably and many 
are finding it difficult to supply enough 
steam with the existing boilers. As out- 
lined in the National Plan, much of the 
surface equipment at collieries will be 
electrified. It is the intention to reorganize 
the generating plants at the collieries by 
erecting modern central power plants 
which will be supplied with low grade 
fuels or obtain the electrical energy from 
the British Electricity Authority’s network 
where this is more economical. This is the 
long-term plan. It will take many years 
before it can be implemented. 

Until such time as the over-aged existing 
plants have been replaced by modern 
generating stations, many thousands of 
Lancashire boilers will have to remain in 
operation and the Board are making 
considerable efforts to modernize the 
existing plant. The changeover from 
hand-fired furnaces to mechanical stokers 
allows us to burn a wide range of fuels 
efficiently and smokelessly and with a 
considerable saving of labour. Condi- 
tions in the coal industry change from pit 
to pit and although there can be a general 
plan, each pit has its own specific prob- 
lems. The following paper describes how 
the problem of smoke abatement has been 
solved at an individual colliery in the 
Midlands and a reference to other specific 
cases of smoke abatement. 
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All over the country similar efforts are 
being made and although it will take some 
time before the effects will be felt on a 
large scale, the joint efforts will make 
themselves felt after some time. 


Chain Grate Stokers fitted to Lancashire 
boilers at a Warwickshire Colliery 


At the Vesting date the colliery referred 
to was provided with two boiler plants, 
one plant of six boilers steaming at 100 lb. 
p.s.i. and the other of five boilers steaming 
at 165 lb. p.s.i. Both plants consisted of 
Lancashire type boilers with steam jet 
forced draught furnaces which were hand 
fired using 0 to 12 in. Nutty Slack. It was 
decided to eliminate the low pressure 
boiler plant mainiy by discontinuing the 
use of steam produced compressed air as 
a power medium and to electrify the pit 
completely. It was estimated that the 
low efficiency of compressed air together 
with underground installation of the 
colliery main haulage, electrically driven, 
would so reduce the steam demand as to 
enable the low pressure plant to be dis- 
pensed with. The original main haulage 
was by surface steam-driven endless rope 
passing down the mine shaft. 

After due consideration final arrange- 
ments were made to add a further boiler 
to the high pressure plant making six in 
all to power the mine by supplying steam 
for winding engines, heating, and electri- 
city generation. The high pressure plant 
was well housed and arranged being only 
ten years old and the problem of selection 
of the best type of furnaces and/or stokers 
presented itself. Not the least consideration 
was the serious complaints being received 
almost weekly about smoke nuisance. 
These complaints whilst completely justi- 
fied were made in greater number and 
were pressed by the Local Authority more 


energetically after the Vesting date. 
Little complaint had been made previously 
and it was realized that the change in 
ownership of the mining industry had 
brought added responsibility. An assur- 
ance was given to the Local Authority 
late in 1947 that the capital approved for 
the new power scheme at this colliery 
would be applied with due consideration 
for smoke abatement and nuisance elimi- 
nation at the completion of the scheme. 


At the majority of collieries where 
winding is carried out by steam engines 
the steam load varies over wide ranges 
and indeed over very short periods of 
time. Coal face and other underground 
mechanization has widened these ranges 
since the running of large winding engines 
at maximum winds per hour often 
coincides with the maximum demand for 
electricity and/or compressed air. At the 


start of a working shift these engines often | 


run unaccompanied by heavy electrical 
and compressed air demand and the 
steaming plant is consequently required 
to be capable of quick appreciation of 
heavy increases in evaporative rate. On 
the shift or shifts which do not produce 
coal it is necessary to keep more boilers 
under steam than is justified by the hourly 
evaporation rate since winding may take 
place without warning for men, materials, 
and dirt, etc. Two shifts on coal produc- 
tion to increase output has not helped the 
problem of meeting these widely fluctuat- 
ing loads. 


Bearing in mind this load problem and 
considering the age of many of the 
Lancashire boiler plants, the inconsistent, 
and low quality of the fuel burned and the 
scarcity of skilled stokers it will be 
realized that the problem of smoke abate- 
ment at collieries is one linked with other 
problems and these were in generai those 
to be overcome at the colliery now being 
discussed. They were as follows : 


(1) Smoke emission arising from simul- 
taneous hand fuel charging in many 
Lancashire boilers on the battery so 
as to meet sudden steam demands 
with consequent incomplete com- 
bustion. To reduce grit emission 
when burning fine fuels. 

(2) To eliminate a traditional designa- 
tion of “ firehole’’ to the Colliery 
Boiler Plant and to remove heavy 
toil associated with hand firing thus 
inducing more intelligent personnel 
to work the plant. 

(3) To increase efficiency by better con- 
trol of combustion and by provision 
of stoker plant capable of increasing 
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steam output to demand by opera- 
tion of controls in conjunction with 
instruments and to eliminate loss 
of coal output due to low steam 
pressure. 


(4) To effect manpower savings. 


(5) To reduce the number of boilers to 
a minimum by achieving compara- 
tively high average rates of evapora- 
tion with low quality fuel thus 
keeping maintenance costs down, 
even with a greater quantity of 
mechanical plant in use than hither- 
to. 

(6) To burn a greater range of slacks— 
increasingly becoming available at 
the collieries due to mechanization. 
Low quality slacks arising from 
cutting in or near inferior bands in 
the seam were required to be burnt 
at the colliery. 

After careful consideration it was 
decided to install six pairs of chain grate 
stokers to the six high pressure Lancashire 
boilers, the sixth boiler being installed 
before the six low pressure boilers were 
eliminated. The 150 ft. high chimney 6 ft. 
dia. attached to the high pressure plant was 
considered to be of limited capacity with a 
low exit flue gas temperature, and to more 
easily deal with peaks an induced draught 
fan requiring 60 h.p. was installed for 
use as and when required. 

The six problems enumerated pre- 
viously appeared to be solved when the 
merits of this type of stoker applied to 
Shell boilers were considered. The plant 
was already equipped with economisers, 
superheaters, feedwater regulators and 
steam jet flue blowing equipment. Coal 
conveyors to the stokers were arranged 
and the ash was to be drawn out with a 
long withdrawal scoop to an ash con- 
veyor of the wet type arranged below the 
firing floor. 

The scheme was completed by January, 
1950, and as will be seen from the Appen- 
dix it has resulted in a saving arising from 
the stoker plant installation alone of 
Ald. per ton of coal output or £9370; 
per annum for a capital outlay of £21,000. 
The elimination of compressed air power 
resulted in savings of a higher amount 
but they are not concerned with this 
paper. 

Much greater reliability in steaming 
pressure has resulted. A complete absence 
of smoke for nine-tenths of the day is 
observed and at other times only a very 
light wispy emission takes place and the 
smoke nuisance has definitely been cured. 
It is remarkable that at times when the 


load is highest and subject to the widest 
fiuctuations smoke is never experienced 
beyond that described. Grit emission is 
negligible mainly due to an undisturbed 
fuel bed working with tow draught pres- 
sures. 

Since the plant was put to use further 
improvements are now in hand including 
the installation of ash extraction conveyors 
integral with the chain grate stokers which 
conveyors discharge direct to the main ash 
conveyor below the boiler house floor. 
One pair have already been fitted and they 
have proved successful ; others are now 
on order. To show pictorially, the state 
of the chimney top and plant at the 
cone photographs are reproduced here- 
with : 

(a) Chimney top after completing 

scheme. 

(6) General view showing stokers and 
firing floor. 

(c) Chimney top at a large Warwick- 
shire colliery for which new equip- 
ment of a similar nature is now on 
order. 








Fig. (a) top right, Fig. (b) above, and Fig. (c) over 
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Fig. (c) 


ther Cases of Smoke Abatement Interest 

In the Warwickshire area another 
‘olliery is burning 0-4 in. fines screened 
rom Run of Mine, the calorific value 
eing as low as 7,000 B.Th.U.’s per pound. 
[his fuel is fired in three 18,000 Ib./hr. 
water tube boilers by the pulverized fuel 
method. Smokeless combustion _ is 
achieved at all times. 

Capital has also been approved for 
itting further chain grate stokers to a 
battery of eight Lancashire boilers at the 
largest colliery in Warwickshire. These 
stokers will be fitted from the start with 
ash extraction conveyors. It is with com- 
plete confidence that we await results 
from this installation having had our 
experience with the colliery mainly dis- 
cussed in this paper. 

Before leaving examples of smoke 
abatement I would mention the fitting of 
secondary air arches to forced draught 
hand-fired furnaces. These perforated 
arches are fitted at the door end of the 
grate and are connected to the primary 
air supply, the air for over fire use being 
controlled by a smail damper. Over 34 
pairs of these arches and controls have 
been fitted in the Warwickshire area of the 
National Coal Board and they are doing 
much to reduce smoke emission as a 
short term measure. 

Conclusion 
As stated in the opening remarks the 


text of this paper is not intended to give = 


the impression that mechanical stokers 
will be necessary in every case or that 
chain grate mechanical stokers are the 
only type where mechanical firing is 
required. Suffice it to say that the 
National Coal Board is fully aware of the 
difficulties associated with old plant and 
smoke nuisance is one of the design 
points considered where changes per- 
petuating steam production at the colliery 
are planned. The author would like to 
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express thanks to the Chief Engineer of 
the National Coal Board for permission 
to give this paper with its appended data. 


APPENDIX 


National Coal Board 
Colliery BP 1(05) 
The following results were obtained 
over one week and include the full 168 
hours working. * 
(a) Mixed Nutty Slack and Crushed 
Boiler Coal—397 tons 12 cwts. 


Size limits : over ?” 929% 
cee 8.4°% 

ye 9.4% 

— 326%, 

Below 3’ 40.4% 


Gross C.V. as fired 10.280 B.Th.U./Ib. 
Nett C.V. as fired 9.858 B.Th.U./Ib. 
(b) Average Boiler Pressure over the week 
148 lb. p.s.i. (blow off 160 Ib. p.s.i.) 
(c) Average steam temperature : 500° F. 
(d) Average feed water Temperature : 
144° F. (inlet to economisers) 

(e) Average feed water temperature : 
285° F. (outlet from economisers). 
(f) Average flue gas exit temperature : 

495° F. (chimney base). 
(g) Evaporation per Ib. of fuel fired: 
5.75: ib: 


(h) Heat account calculated on nett C.V. 
of the fuel : 


Overall thermal efficiency .. 67.4% 
Loss in chimney gases 23.4% 
Combustible in ash loss 5.0% 
Radiation and unaccounted 42%, 

100.0% 





(i) Fire thickness range 3 in to 5 in. 

(j) Stoker grate speed range 7 to 28 ft. 
per hour. 

(k) Observed chimney top—clear all the 
week except for one occasion when a 
very light wispy emission was seen 
lasting 10 minutes. 


Savings. New Installation of Mechanical 
Chain Grate Stokers and Auxiliaries 


(1) Weekly efficiency with old plant 50% 

(2) Weekly efficiency with new plant 67% 

(3) Fuel saving per week 95 tons. 

(4) Saving arising from use of lower 
quality boiler fuel 2s. per ton of fuel 
burned. 





*Weekly tests of this nature with the results 
carefully averaged enable proper balance sheets 
to be drawn up. The results are not so spectacular 
as given by selected spot tests or even as given by 
8-hour tests, but they are indicative of the true state 
of affairs and reflect what will be seen in the monthly 
cost sheets so carefully drawn up in the National 
Coal Board Organization. 


(5) Manpower savings: 21 manshifts 
per week. 

(6) Gross savings per annum : 

(7) Capital Outlay : £21,000. 

(8) Debit by Depreciation and Interest on 
Capital : £2,730 per annum. 

(9) Nett savings per annum: £9,370. 


(10) Savings per ton of coai produced 


£12,100. 


from the mine: 44d. 


(11) The increased steaming reliability 
is not measurable in terms of money— — 
production loss, from low steam pres- — 
sure, has now been eliminated.4 
Nuisance from smoke emission is cured 
removing difficulties with Local 
Authority. 


(2) GAS 


J. W. Denton, G.M., M.INST.GAS.E., M.I.MECH.E., M.INST.F. 
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1. Object : 


The object of this Paper is to detail 
some methods employed in carbonizing 
bituminous coal to provide smokeless 
fuels, gas and coke, and show that the 
processes themselves give rise to a mini- 
mum of atmospheric pollution. 


np wW Ne 


products of 


2. Necessity for, and effect of, processing 
bituminous coals : 


Whiist there are considerable quantities 
of anthracite and hard steam coals avail- 
able in this country, approximately 90 
per cent. of the coal mined is of a bitu- 
minous nature and containing 20 to 37 
per cent. volatile matter (i). Domestic 
consumption alone, at an efficiency of 
only 20 per cent. accounts for 50 million 
tons of this bituminous coal contributing 
thereby to smoke nuisance. 
realized that this smoke largely represents 
the volatile matter which, in a Gas Works, 
is, by distillation, converted and distri- 
buted as a clean gaseous fuel, the import- 
ance of controlled processing to obtain 
maximum thermal efficiency and minimize 
atmospheric pollution can not be too 
strongly emphasized. 


When it is- 


Dr. Parker, Director of the Fuel@ 
Research Station, tabled the main uses of 
coal and estimates of pollution in Great 
Britain during 1948 (Gi). The total 
quantity of coal consumed throughout the 
whole country was 190 million tons, 
which produced some 2 million tons of 
smoke, 0.6 million tons of ash and 4.7 
million tons of sulphur dioxide. Of the 
190 million tons, 24 million tons of coal 
was carbonized in Gas Works, giving a 
pollution of only 0.1 million tons of 
sulphur dioxide and negligible quantities 
of smoke and ash. 


The Gas Industry, in appreciating the 
necessity for the efficient carbonization of 
this valuable coal, by its distillation 
methods contributes to the elimination of 
pollution. | Modern gasmaking plants 
distill the coal in a continuous and 
enclosed process, recovering all by- 
products, most of which are highly 
valuable. 


Throughout the war years the Ministry 
of Fuel and Power, through the invaluable 
Simon Report, directed much attention 
to efficiency in the utilization of coal, 
and in this respect were supported fully 
by the Institution of Gas Engineers who 
contributed research work and practical 
application. The necessity to take steps 
against pollution is also realized through- 
out the Industry and Works are being 
progressively redesigned for increased 
thermal efficiency and at the same time 
clean operation. 


3. Disposition of Gas Works : 


Gas Works were invariably sited in the 
geographically lowest situation adjacent 
to consumers, but modern methods of 
distribution, coupled with the advantages 


arising from integration, now allow Works a 


to be sited in relation to transport facilities 


An ore ae 


1 general economic considerations. 
odern design is such that there should 
no objection to an architecturally de- 
ned Gas Works being placed in any 
mmunity, as the degree of control in 
» process eliminates any concern arising 
m the problems of atmospheric pollu- 
n or other nuisance. 
The Industry is well aware of the im- 
rtance attached to aesthetic considera- 
ns and clean operation, and its future 
licy envisages efficient large Stations 
ed at focal points where best they can 
et the increased domestic and industrial 
mand for the two smokeless fuels, gas 
d coke. 
The building of a modern Works of in- 
sased capacity will not detract from the 
xenities of the district, but in fact the 
olition of smaller Works and _ the 
rbonization of coals in larger and more 
icient units will contribute to smoke 
atement in general without creating a 
1oke nuisance in the vicinity of the 
ations. 


Torquay Gas Works : 
There are many Gas Works in the 
untry designed on lines similar to 
yrquay, but it must be realized that local 
rroundings determine the type of 
chitecture and general treatment of the 
eK. 
Torquay possesses so many natural 
vantages that a comparison aesthetically 
*these Works with those in an industrial 
wn is unfair, but nevertheless many 
ations are operating with similarly low 
lution. 
Some twenty years ago the Local 
uthorities of Torbay expressed concern 
garding the detrimental effect of the 
orquay Works which are sited adjacent 
. the shore of a very beautiful bay. The 
oard of the Torquay Company, appre- 
ating the circumstances, wisely deter- 
‘ined on a policy which has developed 
Jorks of pleasing design and technical 
ficiency, particularly in regard to dust 
traction and smoke elimination. 
Surrounding the Works is a developing 
»sidential area, and from the photographs 
1 Appendix | it will be seen that full 
dvantage of natural surroundings has 
een taken, and augmented by the plant- 
ig of trees and shrubs, some of which are 
nmediately adjacent to the sulphur 
smoval installations. 
The Two Smokeless Products of 

‘arbonization 

Whilst the point has been made and 
ublished many times previously, I take 
he liberty of emphasizing that the pro- 


cess of carbonization in an _ efficient 
manner in itself produces two smokeless 
fuels. The use of both these fuels reduces 
the wasteful and smoke producing burning 
of raw coals. The mechanism of burning 
solid fuel efficiently is related to its re- 
activity, this being closely allied to its 
porous structure. The distilling of coal 
produces a reactive smokeless residual 
fuel, that from vertical retorts being even 
more reactive than coke from horizontal 
or chamber ovens. 


6. Process Problems Relating to Smoke 
Abatement : 


For clean operation the problems: 
arising in gas manufacture are related to : 


(a) ie handling and storage of coal and 
coke. 

(b) Processing through the distilling plant 
with complete collection of all 
gaseous products and dust arising in 
the process. 

(c) The removal of ammonia and tar. 

(d) The operation of plant for the 
extraction of sulphur from gas and 
the prevention of pollution arising 
during the process. 

(e) The removal of fine grits arising from 
accelerated gasification of coke in 
carburetted water gas plants. 

(f) The control and operation of high 
efficiency boilers using low grade 
smokeless fuel. 

(g) The disposal of ash. 

(h) The elimination of clouds of vapour 
to obviate its attendant corrosive 
effect, particularly when it is in 
proximity of possible sulphurous 
gases. 

(i) General cleanliness and Works layout 
to prevent incidenta! dust. 

(j) Utilization or disposal of all collected 
dusts. 


7.14. Elaboration of Methods Employed : 


7. Methods employed at the Torquay 
Works to deal with these problems include 
mechanical plant comprising the cyclone, 
centrifuge, and filtration types, and also 
electrical precipitation plant for applica- 
tion to problems ‘involving collection of 
fine particles. 


The coal processed is largely washed 
Yorkshire Doubles and is brought to the 
receiving hopper by rail. It is discharged 
by means of a side tippler. During this 
process a very fine water spray is used to 
reduce incidental dust, and coal conveyed 
by the telpher to storage is discharged with 
the telpher grab in the lowest possible 
position. The coal cellars have dividing 
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APPENDIX I: Torquay Gas Works 
(Top) General View of Works, (Bottom) Sulphur Removal Plant 





valls which reduce dust nuisance during 
igh winds. The conveyor from the coal 
eceiving hopper to the retort house is 
otally enclosed and the coal hoppers in 
he roof of the retort house are also 
completely enclosed and segregated from 
he retort house building. 


3. The coal flows by gravity from the 
yunkers into the retorts to be extracted 
ifter carbonization, as coke which: is 
‘cooled by steam and entrained water 
mmediately before discharge. At the 
y0int of discharge an enclosing suction 
100d is arranged connected to a Visco 
Beth extraction plant which effectively 
ollects all the fine dust normally inct- 
jental with the discharging of the coke 
nto the conveyor. The principie of 
yperation of this induced draught plant is 
iltration rather than settlement, the 
iitering medium being in the form of 
woollen fabric cylinders positioned verti- 
cally through which the extracted fumes 
and dust are passed. Banks of these 
socks ’’ are used in turn, while others 
are mechanically shaken to release the 
very fine collected material which falls 
into hoppers below, from which it is 
collected by screw conveyor prior to 
bagging. This equipment is capable of 
more efficient removal of dust than a 
cyclone, particularly as the dust particles 
are very small, 60 per cent. being less than 
14 microns. However, as the induced 
draught is created by a large capacity fan, 
the operational charges are greater than 
by cyclone extraction. 


The producer gas of low calorific value 
used to heat distillation settings is genera- 
ted in plant so designed that very low gas 
velocities are employed, and almost all 
the entrained solid material is effectively 
collected in the lambent flow through the 
setting, to be removed periodically ii con- 
junction with routine operation. 
further step in this particular field is the 
trend to install mechanically-operated 
producers, complete with cyclones, for the 
removal of solid material. In some in- 
stallations washing of the producer gas 1s 
effected, but in all cases absence of 
“ fliers” in the waste gases is assured. 


9, All gaseous products of the carbo- 
nization process are collected, passed 
through condensers, electrostatic tar 
precipitators, and ammonia washing 
plants, where the solubility of ammonia 
in water makes the process simple and 
effective. , 

The gas then is further treated to 
remove the sulphur, two processes being 
used which are enclosed and fumeless. 
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3). 


Hydrogen sulphide is removed by passing 
the gas through beds of ferric oxide and 
the cycle of operation so arranged that 
when the oxide bed has tobe replaced it is 
at that time in a state where the hydrogen 
sulphide is chemically absorbed and no 
sulphur fumes are emitted. Further 
extraction of sulphur compounds is 
carried out in oil washing plants which 
by the same process extract valuable 
benzole entrained in the gas as manu- 
factured. 


10. It wiil be appreciated that the 
physical condition, in respect of size of any 
fuel, has a great bearing on dust emission 
where high rates of burning and/or high 
flue gas velocities are employed. With this 
in view, fine coke to boilers, although of 
low grade is dedusted. Similarly fuel to 
the carburetted water gas plant is screened . 
and dedusted to ensure the absolute mini- 
mum material likely to be entrained from. 
the fuel bed by the very high velocities of 
air blast employed. In addition, cyclone 
type dust extractors are fitted to waste gas 
stacks of boiler and C.W.G. Plants. Line 
diagrams showing Grit Catchers and Blast 
Products Washer, the latter being usually 
used in connection with blue water gas 
plants, are shown in Appendix H. The 
wet process has the advantage of collecting 
the dust as sludge, preventing the tendency 
for it to be blown about in subsequent 
handling. An interesting addition to the 
solid fuel boiler installation is the inclusion 
of dust collecting pockets at points on the 
boiler and horizontal flues.’ Thus, instead 
of the flues accommodating dust collec- 
tions until equilibrium is reached between 
the prevailing velocity and dust settlement, 
the whole flue installation operates as a 
grit collector in addition to the cyclone 
extractor. 


11. Special attention is given to the 
removal of ash in the various clinkering 
processes, that from boilers being imme- 
diately damped down before storage. This 
amount of clinker is, however, small 
compared with that taken from the 
producers of the carbonizing and the 
carburetted water gas plants. In the case 
of the Retort House, the clinker is removed 
whilst saturated with water from the foot 
of the step grate producer. The extraction 
of clinker from the C.W.G. Plant is 
automatic and through a water seal, but 
in both cases, handling from the plant to 
the disposal points is mechanical and 
enclosed. Facilities exist for screening the 
ashes, the fines being sold for block 
making and the large clinker to local 
builders for paths, etc. 
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12. Vapour caused by steam exhausts 
is entirely eliminated by the grouping of 
all steam plant and the collection and 
subsequent use of exhaust steam. Small 
driving units located throughout the 
Works are electrically powered from the 
steam-driven generators. Steam is raised 
in waste heat boilers which are integral 
parts of the coal gas plant and the 
Carburetted Water Gas Plant, but solid 
fuel boilers are used to balance require- 
ments as dictated by the incidence of loads. 
Some exhaust steam is used for process 
work and for steaming the coal charges 
during carbonization, whilst the balance 
is passed through heat exchangers which 
supply hot water for heating Works 
buildings and adjacent offices. 

By the special attention thus given to 
reduce local humidity, unsightly vapour 
trails are removed and the deleterious 
effect on surrounding steelwork prevented. 


13. Having dealt with the steps taken 
to reduce nuisance as far as practicable at 
source, I would draw attention to the 
general Works layout. All plants handling 
coal, coke or oxide are enclosed and 
occasional dust is collected by industrial 
vacuum cleaning plants, the exhausting 
units being permanently sited, each in its 
own house, and the buildings served by a 
pipe network. This method of cleaning iS 
well known and the advantages universally 
appreciated. Roads and storage yards are 
of concrete which, graded to drains, 
permits regular and_ effective hosing. 
Open spaces scheduled for plant exten- 
sions are turfed or planted with shrubs. 
Trees have been added around the bound- 
aries of the Works as a screen. 

14. Appendix HI gives an analysis of 
the disposal and collection of the total 
sulphur present in the coal annually 
processed. It will be noted that the 
percentage sulphur emitted at Works is 
just over 10 per cent. of the total sulphur 
content of the coal. Processing, as we do, 
coal having a sulphur content of 1.5 per 
cent. this represents a total of 110 tons 
per annum emitted at Works arising from 
the carbonization of 73,000 tons of coal 
or less than 0.2 per cent. 

The amount of fine carbon dust 
collected from coal handling, coke extrac- 
tion and C.W.G. Plants is approximately 
100 tons per annum and this, along with 
fine coke from dedusting screens, 1S 
briquetted with a 10 per cent. admixture 
of pitch and used after carbonizing 
to augment fuel to boilers or producers. 


15. Indication of Effect of Measures : 
Tests on soil conditions in the Works 
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show a good lime status with an average 
Ph value of 7.3 and it may be of interest 
to note that growths of test vegetable 
specimens in flower beds and allotments 
adjacent to the carbonizing and boiler 
plants have compared reasonably with 
those obtained by a local market gardener. 

Normally no tests are carried out to 
examine deposits around the Torquay 
Works, but in the very short time during 
the preparation of these notes, petri dish 
tests have been made to give some indica- 
tions of the effectiveness of the measures 
applied. The tests were taken at 13 points 
located within the Works or on the peri- 
meter and were obtained over a period of 
14 days (fortunately dry). It will readily 
be appreciated that errors in collection 
and testing preclude these tests being 
comparative with the published analyses 
of deposit gauge tests carefully taken over 
prolonged periods, but I submit them as 
some indication of the conditions prevail- 
ing. The daily average deposit taken at 
points throughout the whole Works was 
559 grams per 100 square metres per 
month. This figure includes results ob- 
tained on the shunting sidings, engine 
room roof, railway line and near to the 
coal store which in themselves give a 
daily average of 1,220 grams per 109 
square metres, and in the case of the 
shunting sidings alone a result of 1,837 
grams per 100 square metres. The aver- 
age deposit, omitting these points, for the 
remainder of the Works is 147 grams per 
100 square metres. It is not within the 
scope of this Paper to give detailed infor- 
mation and attention is drawn to a Paper 
by Wiseman which gives valuable technical 
information (iil). 


16. Value and Costs : 


The value of cleanliness on any Works, 
above the most important factor which is 
the absence of nuisance around the 
Station, is difficult to assess. The measures 
I have illustrated, apart from capital 
charges of the installations, which amount 
to less than 2 per cent. of the total capital 
involved, cost no more to operate than 
the less effective sweeping brush. Removal 
at source by mechanical means 1s of para- 
mount importance and in Appendix IV 
are given figures showing the cost of the 
plants used in relation to the total cost of 
the installation carrying out the process 
involved. These figures speak for them- 
seives but we cannot overlook the advan- 
tage enjoyed by all operatives by their 
working in comparatively dust-free air. 
The retort houses are fitted with cold air 
douche plants which assist ventilation on 


each working platform and reduce the 
large, uncontrolled and dust carrying 
convection currents usually obtaining in 
high buildings containing plant operating 
at high temperatures. 


17. Conclusion : 

Research under the auspices of the Gas 
Council continues in close co-operation 
with the Contractors who supply equip- 
ment for the Industry, attention being 
particularly directed towards improved 
methods of sulphur removal by liquid 
extraction and continuous flow ferric 
oxide treatment. 

It is fully realized that less strongly 
coking coals are more readily available 
for carbonization and great improvements 
have been made in intermittent vertical 
retort plants, designed for processing these 
coals. In modern plants, the attendant 
dust. and smoke, previously arising during 
the charging process, is collected by 
suction plants which effectively prevent 
pollution. 


It is hoped that these notes will indicate 
that by sound planning of installations 
and efficient operation the Gas Industry 
is making a determined effort towards the 
elimination of smoke nuisance and I 
wish to thank the Society for the oppor- 
tunity afforded to indicate the Industry’s 
wholehearted co-operation. 

May I also record my thanks to the 
Chairman of the South Western Gas 
Board for his permission to present this 
Paper. 
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APPENDIX Ill: THE OCCURRENCE OF SULPHUR IN HOLLACOMBE WORKS GAS COALS 
AND ITS DISTRIBUTION IN THE PRODUCTS OF DISTILLATION 

















































































































Quantity | Sulphur | Sulphur ad-| Sulphur re-| Sulphur 
Product for 1950 Content | mitted to | moved or | distributed Totals 
atmosphere| retained at | in smoke- 
at Works Works less fuels 
Coal Processed (tons) 73,000 1030. Seer ee an ut 1,030 
Coal Gas (10° therms) 635 442 Nil 433 9 442 
Coke (tons) 33,000 365 Nil Nil 365 365 
Coke used at Works (tons) .. 15,200 165 110 55 Nil 165 
Tar (10° gins.) 1,170 | Negligible Nil Negligible Nil Negligible 
Ammoniacal Liquor — 58 | Negligible 58 Nil - 58 
Totais=.. 110 546 BAS 1,030 
Expressed 
SSO nares 10.7 53.0 36.3 100 
APPENDIX IV: CAPITAL COSTS 
Capital Costs %’s of Total eis (Of. 
ee —)—-——-—-——| total of 
Main Plant Capital Cost of Vacuum Dust Vacuum Dust dust 
Main Plant Cleaning | Extraction | Cleaning | Extraction| removal 
Plant | Plant Plant Plant equipment 
Large Vertical Retort S 
House in South West | £880,000 £3,750 £6,000 0.426 0.682 RoR 
Large Coke Grading 
Plant in South West.. | £125,000 £3,500 2.800 
Medium Vertical Re- | 
tort House in South eat 
West .. Gs .. | £116,500 (Approx.) £1,080 £1,975 0.927 1.695 ax 
nes - — .694 
Medium C.W.G. Plant 
in South West . | £123,500 (Approx.) £1,010 0.818 
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(a) EEBCVRICLL Y. 


The Minimization of Atmospheric Pollution from Power Stations 


by 


Deshi: 


It is generally recognized that the British 
Electricity Authority gives considerable 
help in the minimization of atmospheric 
pollution by providing electricity for 
power, space heating, water heating, and 
lighting. In all these cases nothing is 
contributed to the atmosphere, and the 
alternative with appliances fired by solid 
fuel would be the emission of sulphur gases 
and soot at low levels. Soot, the main cause 
of dirty buildings and dirty fabrics, is not 
emitted from power stations. 


In. this country the production of 
electricity by water power is necessarily 
very limited, and we have to depend 
mainly on the burning of coal in boilers, 
to supply steam to  turbo-generators. 
Atmospheric pollution is inevitable from 
the boiler plant, and the short-term and 
long-term policies of the Authority are 
to minimize this pollution by all practic- 
able means. This report has been pre- 
pared to indicate in simple terms how 
these policies have been put into action. 


Training and Research 


The efficiency of a boiler plant is 
directly linked with the pollution emitted 
from that boiler, if the boiler was inex- 
pertly operated it would emit more pollu- 
tion, particularly smoke and grit. All the 
power stations of the B.E.A are staffed 
by skilled engineers, with considerable 
experience in the operation of boilers, and 
these engineers are helped by specialists 
of various kinds within the organization. 
Every boiler is operated to get the best 
conditions possible, and the limitations are 
mainly the low grade quality of the coal 


which has to be burnt in the national 


pete, 


interest, and the shortage of plant. Courses 
of instruction are given by the Authority 
to all grades of employees, and every 
effort is made to ensure that the present 
high standard of operation will be main- 
tained in the future, and even improved. 


Investigations and research concerned 
with the minimization of atmospheric 
pollution are carried out in all 14 Divi- 
sions of the Authority, and by the Re- 
search Department at Headquarters. An 
example of the success of this effort will 
be found in the section concerned with 
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the emission of water droplets from cool- 
ing towers. In addition to these investiga- 
tions the Authority collaborates fully in 
the investigation of atmospheric pollution 
by the Atmospheric Pollution Research 
Committee of the Departmenit of Scientific 
and Industrial Research. Measurements 
of pollution are made by the Power 
Station staffs, and facilities are provided 
te the D.S.I.R. for surveys of specific 
areas. 


Types of Atmospheric Pollution from 
Power Stations 


As stated at the beginning of this report 
soot is not emitted from power stations. 
In some cases nuisance has been caused 
by water droplets coming from cooling 
towers, but more generally emission iS 
concerned with sulphur gases and grit. 


Water droplets 

Precipitation from cooling towers, 
which some people have noticed more 
especially at times of peak load, will be 
ended as a result of research carried out 
by the Authority’s Research Laboratories. 
It was evident that the solution of the 
problem would be an internal modifica- 
tion of cooling towers, and after trials 
of over fifty different schemes the answer 
was found. This is a system of louvres 
(eliminators), which trap the water drop- 
lets very soon after tney have been picked 
up by the rising current of air within the 
tower. 

A programme has been prepared for 
modifying all cooling towers which have 
been the subject of complaint, and all 
new towers constructed in built-up areas 
will be fitted with eliminators. 


Sulphur Gases | 

The problem of pollution by sulphur ~ 
gases is common to all plants and appli- 
ances which burn solid or liquid fuels. 
Before Battersea and Fulham Power 
Stations were built there was considerable 
apprehension about the contribution they 
would make to the pollution of the atmos- 
phere in London by sulphur gases, and 
it was made compulsory for these stations 
to be equipped with gas purification plant 
to remove practically all the sulphur gases 
from the flue gases. 






Authority will consider these results very — 
carefully, and also the results of similar © 
surveys being carried out by D.S.I.R.- 
round sites before and after the erection — 
of power stations, and it is the present | 
belief that these result wil! show that high — 
chimneys are a Satisfactory safeguard. 


Almost complete purification has still 
not been carried out at any other power 
station in the world, but it was accom- 
plished at Battersea and Fulham. The 
processes were different, and in each case 
a high degree of gas purification was 
maintained. Even then these processes 


were extremely costly, in spite of the fact 
that they burnt selected coals containing 
only 0.8 to 1.0 per cent of sulphur (about 
half the average amount of sulphur in 
power station coals). The capital cost 
of the gas purification plant for the first 
part of Battersea Power Station, for 
example, was approximately £250,000 
and the operation of the plant cost 2s. 6d. 
for each ton of coal burnt, the average 
weekly tonnage being about 11,000. These 
costs would be more than quadrupled 
with present-day conditions, and would be 
still further increased with fuels of higher 
sulphur content. The Fulham process 
presented considerable difficulties in 
operations and was even more costly 
than the Battersea process. 


The Battersea process was relatively 
simple in operation, but it could only be 
applied ona river as big as the Thames. 
Even so difficulties could arise due to the 
low solubility of the effluent (calcium 
sulphate) in water. If the process were to 
be applied at more than two power 
stations on the Thames, the river would 
be super-saturated with calcium sulphate. 


The biggest objection to gas purification 
however, is that it has so far been done 
only by washing the gases. This neces- 
sarily chills the gases and on many days 
the chilled gases fall rapidly on leaving 
the chimney. In this way although only a 
little sulphur is left in the gas, this is 
frequently carried down to ground levels. 
Considering its own observations and 
published information on the amount of 
atmospheric pollution in districts near 
Battersea and Fulham Power Stations, the 
Authority believe that the benefit near 
these two stations has been derived from 
the high chimneys rather than from the 
expensive washing processes, as the pollu- 
tion measurements showed no appreciable 
change comparing pre-war years with 
war years. During the war the station 
carried a higher load than ever before 
and the washing plant was shut down for 
security reasons, as it caused the emission 
of a white plume clearly marking the site. 
An official survey of the atmospheric 
pollution of these districts has been made 
by the D.S.I.R. for all the years in 
question, and it is understood that the 
results will be published shortly. The 
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In the bigger power stations chimney 


gases are emitted at heights of 300 ft. to 


350 ft. above the surrounding district, — 


contrasting with the idomestic chimney 
emission at one-tenth of those heights. 


Grit. 


Big boilers are operated by forced — 
draught which carried particles of ash — 


from the fuel bed, suspended in the flue — 


gases. If nothing was done to prevent it, 


this ash would be carried out of the © 
chimneys, and the coarse particles would 
be deposited on the surrounding districts. 


This is well-known, and it has given rise 


i, 


to an unfortunate tendency to attribute © 
grit pollution wholly to the nearest power — 


station. 
has come mainly from sources other than 
the power station, for example, in one case 
the grit was almost wholly sea sand 
carried by a gale, and in another case it 
came from the demolition of buildings. 
In every industriai district the grit pollu- 


In some of these cases the grit — 


tion comes from a large number of 


sources, including central heating plants, 
road dust, locomotives, and in country 
districts winds carry soil minerals from 
tilled gre und, particularly from light soils. 


Some of the oldest power stations have 
never had any satisfactory means of remov- 
ing the grit from the chimney gases, and 
they have given rise to local nuisance. 
These stations, however, operate for only 
a limited period each day, and they will 
be shut down completely as soon as the 
plant capacity of the Authority is raised 
to a satisfactory total. For this reason, 
and also because the output of the manu- 
facturers is all required for the new power 
stations, it would be wrong to adopt the 
policy of fitting grit arresters to these 
very old plants. 


The newer power stations are all 
equipped with efficient grit arresters and 
design is constantly being improved. 
Boilers having travelling grate stokers are 
generally equipped with multi-cyclone 


mechanical grit collectors which are much | 


more efficient than any type of arrester 
previously used for such plant. Pulverized 
fuel fired boilers are equipped with 
electro-static precipitators which are 
specially suitable for trapping the very fine 
ash particles that result from the coal 
having been pulverized before burning. 


Many members of the staff of the Autho- 
rity are studying the efficiency of grit 
arresters, and further groups within the 
organization are investing combustion 
conditions to find ways of ensuring that 
the carry-over of grit from the furnaces is 
reduced to a minimum. 


Summary 


_ The British Electricity Authority be- 
lieves that its prime duty, supplying 
electricity to the nation, is a very big 
contribution to the minimization of 
atmospheric pollution. [tis a public body, 
and consequently it is making every effort 


to ensure that present pollution of the 
atmosphere from Power Stations is no 
more than can be avoided, and that the 
future pollution from these sources will 
be the lowest that can be attained. Over 
the next few years the average rate of 
expenditure by the B.E.A. on measures 
for avoiding pollution from Power 
Stations will be about £4 million per 
annum. The Authority is very pleased to 
co-operate with official investigations of 
atmospheric pollution and particularly 
pleased to have the opportunity of present- 
ing this paper to the Smoke Abatement 
Society. 


(4) IRON AND STEEL MANUFACTURE 


by 


Neil H. Turner 


Iron and steel works have been in the 
past, and some still remain today to a 
degree, great culprits with regard to 
smoke emission and discharge of dust and 
grit into the atmosphere. 


Originally coal was cheap and _ the 
attention paid to its utilization left much 
to be desired ; abundant smoke emission 
was the inevitable result. The desire to 
improve general working conditions, the 
need for economy and the necessity of 
conservation of fuel have led to a sub- 
stantial elimination of this trouble. In 
some cases, however, it is essential for the 
steelmaking operation to be carried out in 
a reducing atmosphere, and where coal 
is used as fuel, smoke emission is almost 
inevitable. With the exception of such 
special cases and of steam locos and cranes 
smoke nuisance due to incomplete com- 
bustion is nearly a thing of the past, 
particularly so far as the large iron and 
steel works are concerned. 


The progress towards the elimination 
of dust and grit emission has been much 
slower, but during the last decade, under 
the influence of enlightened management 
a strong campaign has been carried out to 
eliminate this evil. On this subject it may 
be appropriate to quote from a talk given 
in 1941 by one of the leaders of the 
industry, Sir Walter Benton Jones, to the 
officers of the United Steel Companies : 


‘“We live in our works, and if we 
want to make the best use of them, the 
first thing we have to do is make them 
fit not only to work in but to live in ; 
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fit to live in for ourselves ; fit to live in 
for everyone who finds occupation there 

The big things we need where 
we are to live are light, air, heating, 
cleanliness and tidiness.”’ 

As a result of this campaign, measures 
are now taken as a matter of course in 
some of the iron and steel works to prevent 
dust reaching the atmosphere. There 
is, however, still a long way to go before 
conditions are fully satisfactory and it is 
the purpose of this paper to review 
briefly what the problems are and how 
they are being tackled. 


As iron and steel works may cover very 
large areas, and comprise many sections, 
each responsible to a different degree, and 
from different causes, for contamination 
of the atmosphere, it is considered best 
to examine separately each of these 
sections, the remarks passed being gener- 
ally based on the practice at the Appleby- 
Frodingham Steel Works. 


1. Tron Making 

Blast furnaces are temperamental and 
show their temperament by occasional 
erratic operation, the degree of erratic 
working being strongly influenced by the 
quality of the material going into the 
furnace. In other words, a blast furnace 
charged with low grade ore is more 
likely to behave badly and will more 
frequently discharge clouds of dust into 
the atmosphere. The discharge takes 
place through the safety releases pro- 
vided to avoid dangerous rises of pressure. 
It would not, therefore, be logical to 





interpose some equipment designed to 
remove the suspended matter from this 
discharge. Either the equipment would 
introduce too much extra resistance when 
catering for the worse cases, or it would 
have to be designed so generously that it 
would be ineffective most of the time. 


The solution to the problem of pre- 
venting pollution of the atmosphere 
through this cause must be looked for in 
a different: ; direction, ¢:2.; reduce and 
possibly eliminate the reason for bad 
behaviour by feeding the blast furnaces 
with suitable material. In the case of 
blast furnaces operating on low grade 
ore, this calls for ‘“‘ ore preparation,” i.e., 
sorting and crushing the ore to regular 
size and screening the fines. These 
Operations carry with them the poten- 
tiality of more discharge of dust and grit, 
unless provision is made to catch these 
by the use of properly disposed hoods and 
cyclones. This is not as simple as it may 
appear and much thought and money may 
have to be spent before satisfactory 
results are achieved. For instance, at 
the Appleby-Frodingham Steel Works, 
much trouble was experienced with the 
delayed effect of moisture in the dust 
concerned which had not been foreseen 
by the supplier of the dust elimination 
plant. It was only after thorough 
investigations by the works specialized 
personnel that an effective remedy was 
introduced. Extensions to this particular 
ore preparation plant which have just 
been put into operation include a very 
elaborate dust collecting equipment, but 
this time provided from the start with the 
means of avoiding the initial trouble. 
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Cyclone for Dust Extraction at outlet of 
Rotary Ore Dryer 





Cyclone at Sinter Plant Screen House 


Besides obviating the effects of ab- 
normal behaviour of the blast furnaces, it 
1S also necessary to take precautions to 
dispose of the dust which may be released 
by occasional lack of balance between 
production and utilization of the blast 
furnace gas. This is_ particularly in 
evidence at the week-end when such parts 
of the works as the rolling mills are in- 
operative. When the whole plant is 
somewhat balanced, that is, when the by- 
product gases supply almost the whoie of 
the fuel requirements, a fair amount of 


iron and steel plant. Potentialities of dust 
and grit emission there are multiple and 
the following are representative : 

Charging of the ovens with the pre- 
pared coal used to be done from a hopper 
without special precautions, and clouds 
of smoke and dust. were generally the 
result. This nuisance has now been 
greatly reduced, but not completely 
eliminated, by creating a momentary 
suction in the oven at the time of charging. 
In varying degrees this is now standard 
practice. 





Hood for Dust Extraction from Conveyor Belt to Sinter Plant 


blast furnace gas has to be bled at the 
week-end as its calorific value is such 
that it could not be stored economically. 
It was previously the practice to bleed 
this gas at the furnace, that is, accom- 
panied by the dust it carries as raw gas. 
Nowadays the bleeding takes place at the 
gas cleaning plant after the bulk of the 
dust has been removed. Appreciable 
cost is involved in this practice depending 
on the type of gas cleaning plant used. 

While what precedes shows that care 
is taken to eliminate the major cause of 
dust discharge from the blast furnaces, 
particular cases of badly fitting bleeder 
valves, leaky furnace joints, etc., are still 
occasional causes of dust emission, and 
while it is too optimistic to expect these 
troubles to be eradicated at one stroke, 
progress is continual. 


2. Coke Making 


Coke making comes into consideration 
when Coke Ovens are incorporated in the 
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The discharge of the coke from the 
ovens may be accompanied by smoke 
emission when the carborization has not 
been fully completed, but will definitely be 
accompanied by dust and grit emission 
due to the breaking of the coke, and the 
effect is aggravated by the rising column 
of hot air. The remedy to the first 
occurrence is in the hands of the Coke 
Ovens operator, but to deal with the 
second, a radical change of design of the 
coke car will be required. 


Wet quenching of the coke transfers 
the sensible heat of the coke to the water. 
To collect the hot and wet suspended 
matter which, intermittently for a period 
of approximately one minute, is entrained 
by the large amount of steam generated, 
is impracticable. From this angle dry 
quenching is the solution, but dry 
quenching by itself causes a greater 
amount of dust. This dust would, 
however, be in a suitable condition to be 


taken care of by cyclones, but the cost of 
providing the latter equipment in addition 
to the already very high cost of a dry 
quenching installation is a heavy im- 
pediment. 


Before being delivered to the blast 
furnaces, the coke has to be screened with 
inevitable liberation of large amounts of 
dust, but the prevention of the escape 
of this dust to the atmosphere presents no 
particular difficulties, and it is interesting 
to note that the extensions to the Coke 
Oven Plant at the Appleby-Frodingham 
Steel Works include the provision of the 
necessary equipment. 


3. Steel Making 

Originally steel furnaces were fired by 
Producer gas, and a large percentage of 
the dust and smoke emission came from 
the gas producer plant and gas. mains. 
Ill-fitting producer tops and dust catcher 
valves allowed considerable leakage of 
raw gas. By better attention and full 
realization of the fuel economies that 
ensue, th’s source of pollution has now 
been mostly eliminated. 


Raw gas usage as is the practice in 
ordinary steel making leads to the gas 
mains soon getting choked with a tar and 
soot deposit which has to be removed at 
regular intervals. While in the past this 
cleaning was done very crudely, the 
necessity to maintain cleaner surroundings 
has led to the use of better methods and 
better equipment, such as, for instance, 
permanently fixed soot blowers built 
into the gas main which allow the soot 
and tarry matter collected to be burned 
before discharge ai the chimney top. No 
doubt very fine fly ash still finds its way 
into the atmosphere, but on the whole the 
elimination of the thick smoke which was 
a feature of the old method has warranted 
the change. 


In an integrated plant where blast 
furnace gas and coke oven gas are 
available, the gas producers have generally 
been discarded and their contribution to 
the dust problem has been eliminated in 
that manner. Elsewhere there has been 
lately a strong tendency towards sub- 
stitution of oil or pitch-creosote firing 
for producer gas. Trouble with in- 
complete combustion is generally not 
encountered as the high temperature 
required in melting furnaces necessitates 
good control of combustion. Further- 
more, before the waste gases reach the 
chimney and pass into the atmosphere 
they are taken through regenerators to 
recover some of their heat and through 
long flues which tend to eliminate any 


60 


residuai suspended matter resulting from 
the direct combustion of the oil or pitch- 
creosote mixture. 


There is, however, an indirect effect of 
the combustion of liquid fuel, particu- 
larly pitch-creosote mixture. According 
to some authorities, the reaction between 
it and the steel, mainly while melting 
scrap, causes the formation of iron 
carbonyl, which soon breaks down into 
finely divided iron oxide which either 
separates from the waste gases in the 
regenerators or flues, or is discharged 
from the chimney in the form of a cloud of 
fine light brown smoke. The true cause 
of the reaction is still not fully understood 
and the problem of the elimination of its 
effect is at present being investigated. The 
use of oxygen to accelerate the working 
of the charge in steel furnaces will tend ta 
increase this type of dust emissions 
The procedure is somewhat new and the 
investigations which are afoot to prevent 
what is also a loss to steelmaking have 
gone so far as to suggest the washing of 
the waste gases as a solution, but na 
practicable method has yet been devised! 


To mention the steel furnaces and the 
gas producers as the only potential dust 
sources in steelmaking would not be fain 
as a large quantity of dust can arise from 
ancillary plants, such as, in the case of 
basic steel production, the crushing of the 
burned dolomite used for fettling the 
furnaces. At one time, this process; 
which can only be carried out dry gave 
rise to large clouds of greyish-white dust 
freely discharged. Today in a modern 
works, a vacuum extraction plant com: 
plete with filters minimises this nuisance: 
The introduction of mechanical fettling: 
and the use of containers to feed direct 
into the fettling machines are further 
improvements, bringing a cleaner atmo» 
sphere in their train. 


4. Steei Rolling 


The creation of dust during rolling only) 
arises where the finishing rolling tempera 
tures are low due to high cooling rates: 
This is the case when rolling material o» 
which the surface area is large relative tc 
the weight, as for instance plates. The 
iron oxide which is bound to be formec 
during the rolling process breaks down 
to a dust due to the high rolling pressure 
necessary, and the air currents caused by 
the difference of temperature tend tc 
disperse this dust in the atmospheres 
Provided an extraction system is arrangec 
for over the mill and the air stream 1: 
ultimately washed, this dust need not be 
a nuisance. Such equipment exists in the 





Container for Ash Removal from Water 
Tube Boiler 





Appleby-Frodingham Steel Works. 


Associated with steel rolling are the 
steel heating furnaces. In an integrated 
plant they will be fired with some of the 
by-product gases, and thus will be smoke- 
free. In other works where such gases 
are not available, coal-fired furnaces still 
remain, sometimes hand-fired, and at 
times emit black smoke. The Fuel 
Efficiency Campaign undertaken by the 
Industry and the Ministry of Fuel and 
Power is bearing fruit and the ordinary 
hand-fired furnace is gradually being 
replaced by stoker-fired or by gas-fired 
furnaces and improved combustion. 


5. Steam Generation 


Although integrated iron and_ steel 
works have for a long time made use of 
their by-product gases for steam genera- 
tion and were thus free from trouble due 
to incomplete combustion, there are still 
here and there boilers using dirty blast 
furnace gas. The majority of plants, 
however, clean the gas required for 
boiler use. This change has _ been 
accelerated by the tendency to replace 
Lancashire boilers by large water tube 
boilers fitted generally with automatic 
combustion control. There are, however, 
still occasions when, due to the boilers 
acting as buffers to take care of a momen- 
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tary out-of-balance state between gas 
production and consumption, reversion 
has to be made to such fuels as coal, oil 
or pitch-creosote mixture. During the 
change-over, there is the potentiality of 
temporary smoke emission due to the 
necessity of building the coal bed quickly 
to full steaming capacity or due to 
inaccuracies in the setting of the liquid 
fuel/air ratio. The remedy is largely in the 
hands of the boiler minder, and when he 
fails in his duty, his attention is generally 
quickly drawn by the personnel in charge 
of fuel control, if not directly by smoke 
detector equipment. 


In those steel works where by-product 
gases are not available, the trend has been 
towards making full use of the waste 
heat available and in this manner eliminate 
the potentialities of smoke production. 


6. Traffic 

Steam locos and steam cranes are the 
worst offenders with regard to smoke 
emission, and here again the human 
element is an important factor. 


Balancing the firing rate with the 
constantly variable loads to be dealt with 
is) mot easy. “There sss: therefores a 
tendency to feed an excessive amount of 
coal at one time and so provide an ade- 


(5) IN CEMENT 


quate fuel bed reserve to take care of the 
possible next requirement. No amount 
of planning would provide the remedy and 
it is necessary to tackle the problem from 
other angles. 


Smoke consuming devices have been 
tried and found successful to a fair degree 
as far as decreasing the smoke emission, 
but rather costly in fuel consumption. A 
modified type is at present being tried at 
the Appleby-Frodingham Steel Works, 
and it is hoped that the modification made 
will permit its more economical use. 


Another solution is the substitution of 
diesel for steam-operated locos and 
cranes. The improvement in quality of 
mechanical maintenance which has gradu- 
ally taken place in iron and steel works 
will permit more use being made of the 
internal combustion engine. Several 
works are making extensive trials with 
this type of locomotive and if they prove 
successful, a long-term programme of 
replacement will undoubtedly be put into 
operation. 


Conclusion 

The necessity of preventing atmospheric 
pollution is presenting the Iron and Steel 
Industry with many varied problems, the 
solution to some of which is not simple. 


MANUFACTURE 


by 


FE} Burke, MSG, ASL CGE AC. G4... D.LC. 


The problem of smoke abatement in 
the cement industry has been a very small 
one in recent years due to the very high 
efficiency of combustion which is always 
maintained. The only time when there is 
difficulty is during the period of lighting 
up the kilns and until a reasonable tem- 
perature is obtained. This may be a 
matter of some half an hour or so. As 
cement kilns are run as continuously as 
possible these periods form an insignificant 
fraction of the running time. ‘“* Black 
smoking ’’ outside the period of lighting 
up is a heinous crime in the cement 
industry. 

A few words on the process of manu- 
facture may not be out of place at this 
stage. 

The raw materials, consisting of chalk 
and clay or limestone and shale, are 


_ tory bricks. 


ground with water to give a slip or. 


‘slurry ’’ of about the consistency of 
cream. This is introduced at the feed end 
of the rotary kiln which is substantially 
a steel cylinder 300 to 500 feet long and 
8 to 10 feet in diameter lined with refrac- 
The kiln is inclined slightly 
downwards away from the feed end and is 
rotated at about one revolution per minute. 
At the lower end pulverized coal is 
blown in through a burner pipe and its 
combustion in the kiln provides the heat 
for the chemical reactions required for 
the process. Fig. | shows a diagram of 
the process. 


The slurry passes slowly down the kiln | 
being first dried and then gradually — 
raised to a temperature of 1400 to 1450°C. — 


in the hottest portion known as the 
burning zone. On emergence from the 
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burning zone the slurry has been con- 
verted. to clinker which consists of 
sintered nodules. From the kiln the clinker 
passes to a cooler and is afterwards 
ground in tube mills with a small propor- 


tion of gypsum to give what we know as 
Portland cement. 


The kiln at the feed end is provided 
with a system of chains the object of which 
is to improve the exchange of heat be- 
tween the slurry and the combustion gases. 


In the course of its travel down the 
kiln the carbon. dioxide present in the 
calcium carbonate in the slurry is driven 
off and mixed with the combustion gases. 
In addition the large amount of water 
present in the slurry is also driven off and 
mixes with the combustion gases. The 
condensation of this water as thé gases 
emerge from the chimney forms the 
familiar plume which is so characteristic 
of a cement works in England and which 
is wrongly referred to as “‘ smoke. ”’ 


The reason for the high efficiency of 
combustion which results in the elimina- 
tion of smoke is not far to seek. The 
three main factors are : 


(1) Hot air for combustion. 


(2) Very high combustion chamber 
temperature (1400-1450°C. in the 
burning zone). : 


(3) Very large combustion chamber. 


These items will be dealt with indivi- 
dually. 


1. When the clinker emerges from the 
kiln it passes through a rotary cooler 
through which the air for combustion is 
drawn. This hot air increases the effici- 
ency of combustion and of the whole 
thermal process. 


2. The high burning zone temperature 
enables a very rapid ignition of the pul- 
verized coal due to the high speed of 
liberation of volatile matter. 


3. The combustion chamber of the 
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kiln can be considered to have very nearly 
the same volume as the kiln. It may be 
seen, therefore, that the ratio of combus- 
tion chamber volume to rate of burning 
coai is enormous. Thus the coal has 
plenty of time and opportunity to burn 
completely. This will be appreciated 
when it can be said that the normal exit 
gases from a cement kiln contain 1 to 
2 per cent. oxygen and 0.1 to 0.2 per cent. 
carbon monoxide. ~ 


About two-thirds of the ash from the 
coal is intercepted by the clinker in the 
kiln or by the slurry near the feed end 
where the chains are placed. The other 
one-third is dealt with in the de-dusting 
equipment. 


It may be seen, therefore, that problems 
of smoke abaternent are of little moment. 


A more difficult problem in the cement 
industry has been the reduction of dust 
emission from the chimney. -This dust is 
created mostly by the tumbling of the 
raw material in the kiln. A good propor- 
tion of this dust, which consists mostly 
of chalk and clay, is arrested in the cur- 
tains of chains near the feed end of the 
kiln. The dust that escapes these curtains 
is dealt with in de-dusting equipment. 


There are various methods of removing 
dust from the combustion gases, the 
oldest being by passing them to a dust 
chamber where the velocity of the gases 
is reduced and a part of the dust settles 
out. The modern method, however, is to 
remove the dust either by means of a 
cyclone or by electrical precipitation. 


A good deal of development is being 
carried out by manufacturers of cyclones 
and electrical precipitators with a view 
to improving their efficiency. Up to the 
present the electrical precipitator has 
proved to be the most efficient and can 
remove 96 to 97 per cent of the dust in 
the combustion gases. On account of 
its high efficiency it is the type of equip- 
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ment most favoured in the cement 


industry. 


Cement works are under the scrutiny 
of the Chief Inspector Alkali, etc., Works 
who carries out his inspections through 
regional officers. A serious difficulty 
which had been in existence for a long 
period was the difficulty of measuring 
with reasonable accuracy, the dust content 
of the combustion gases. 


Tn the course of the last fifteen years as 
the result of innumerable experiments we 
feel that we have a satisfactory solution 
on the instrumental side. With our 
equipment a sample of the gases is drawn 
off at the same velocity as that in the flue 
and passed through an alundum filter. 
The dust is removed by being deposited 
on the filter walls. At the end of a 
suitable period of sampling the filter is 
removed and weighed. From this the 
amount of dust contained in the sampled 
gas is found. The total amount of gas 
extracted is found from the readings of 
an orifice plate meter which is part of the 
apparatus and is always in the flue gases 
so that condensation problems are 
eliminated. From these two figures the 
weight of dust per cubic foot of gas can 
be calculated and also from other measure- 
ments the total amount of dust passing 
through the flue can be determined. 


A difficulty encountered by past workers - 


on this problem has been the high 
moisture content of the combustion gases 
due to the water from the slurry. This 
amounts to about 40 per cent by volume 
of the gases and its condensation on 
contact with the atmosphere gives the 
familiar ‘“‘ plume’? from cement works 
chimneys which is referred to by the 
** man in the street ’’ as “‘ smoke.”’ 


No mechanical process is one hundred 
per cent. efficient and in order to reduce 
any nuisance to a minimum it is necessary 
to discharge the combustion gases under 
conditions such that their presence will 
not be a trouble. This problem is of great 
complexity but it can be said in general 
that the greater the level at which the 
gases are discharged the less likelihood 
there will be of causing a nuisance. One 
is limited here by practical considerations, 
the configuration of the surrounding 
terrain and the course of the air currents. 
Each problem requires to be dealt with 


individuaily and it is difficult to generalize. 
In some cases a chimney height of 200 ft. 
is adequate though usualily:a minimum 
height of 250 ft. is required. In one case 
from observation of the air currents by 
means of smoke bombs suspended from 
a large balloon it was found that a 
minimum height of 400 ft. was required. 


In addition to tests on the actual dust 
content of the combustion gases regular 
tests are made of dust deposition in the 
surrounding district by the standard 
methods developed by the Department of 
Scientific and Industrial Research. One 


type of equipment consists of what is in- 


effect a large rain gauge. The dust 
deposited in the receiving funnel is 
washed into the receiving bottle by rain. 
The rain itself also carries some dust 
washed out of the atmosphere. Any 
deposit in the funnel itself is also added 
to the contents of the receiving bottle. 
The material caught by this gauge is 
analysed each month and the amount of 
dust deposited in tons per square mile 
per month of thirty days is calculated. 


This test is a very laborious one and a 
simpler test is also used. In the simpler 
test six glass Petri dishes about 34 inches 
in diameter are exposed at each location 
and the amount of dust deposited in them 
per month is measured. From the chemi- 
cal analysis of the dust it is possible to 
obtain an approximate figure for the 
proportion which has emanated from a 
cement works chimney. 


Some years ago the Department of 
Scientific and Industrial Research carried 
out exhaustive tests and issued the 
following classification of places in rela- 
tion to the dust deposit in terms of tons 
of dust per square mile per month. 


Dust depesit 
tons/sq. mile/month 
Class 
A Health resorts and 
seaside towns, e.g., 
Tunbridge Wells, 


Harrogate, Southport Less than 13 


B Small towns. 2 PS 10738 
C Large towns (not 
highly industrialised) 38 to 64 


D Industrial areas, e.g., 


St. Helens, New- 
castle-on-Tyne, Shef- 
field ee .. Greater than 64 





Discussion 


Dr. F. J. Eaton (Institution of Gas 
Engineers) said he thought all would 
agree that the organizers of this most 
successful conference were to be con- 
gratulated both on the choice of subject 
under discussion and on the selection of 
authors who had so clearly described the 
steps the various industries were taking 
to mitigate air pollution by industry. 

It was a curious reflection on the human 
race that in the main we seldom carried 
out improvements from altruistic motives 
and were forced to take action for our 
own good. This was particularly well 
exemplified by the dust hazard and atmos- 
pheric pollution. The problem of dust 
could be sub-divided into two clearly 
defined subjects. First, there was the 
explosion risk of finely divided particles 
of combustible matter in dust laden air, 
for example, in the mining and fiour 
milling industries. Explosions were 
obviously dangerous and immediate 
action was taken to prevent them. The 
second subject, and that which they were 
discussing, was the effect of dusts on the 
health of the community. The effect of 
this on the human race was less dramatic 
but more insidious, and for that reason 
progress in combating it had until recent 
years been very slow. Dr. Eaton suggested 
they had been forced to take the necessary 
steps because of the changing labour 
position. The heavy industries, in order 
to attract the labour they required, had 
got to improve working conditions. This 
was a growing and powerful incentive. 
The papers presented showed that action 
was being taken by many industries and 
they could expect a more rapid advance 
in the abatement of industria] dust 
nuisance in the future. 


As a member of the Gas Industry, he 
had been pleased to note the cleanliness 
of the air at Torquay Gas Works, which 
was proof of the effectiveness of the steps 
taken by Mr. Denton to reduce dust 
pollution. The low pollution should be 
read in conjunction with the large 
quantities of solid fuel handled—73,000 
tons of coal and 48,200 tons of coke per 
annum. In preventing dust pollution a 
first essential was to determine for each 
possible source the quantity and particle 
size of dust released to the atmosphere. 
This had been done for gas works and 
was recorded in the paper by A. J. J. 
Wiseman to which Mr. Denton referred. 
Wiseman had shown that coke handling 
accounted for 73 per cent. of gas works 
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dust pollution. Considerable attention 
was being paid to coke screening today 
and a survey of some 125 plants had just 
been completed. Many of the existing 
plants were open. Experience showed 
that the screening plants could operate 
largely automatically, using supervisory 
labour only; they could be _ totally 
enclosed and the problem of dust control 
therefore became much easier. 

Mr. Burke in his paper had mentioned 
the difficulty of high moisture content in 
determing the dust content of some 
combustion gases. This problem arose in 
connection with producer gas for trans- 
port during the war, and one method was 
described: by: By A. K. Patrick, “An 
Electrostatic Method for Determining 
Dust in Wet Gases,”’ J.S.C.1., 1947, 66, 
249. He would like to know if Mr. 
Burke had used this method. 

Coming to a general comment, Dr. 
Eaton said he felt it was a pity they had 
not had a paper from the moulding 
industry which was responsible for pro- 
viding the new improved appliances and 
in which they as a society were so much 
interested. He thought it should be 
recorded that very big advances have been 
made in recent years in this industry. 
The floor was being replaced by mechanical 
moulding for which it was easier to pro- 
vide the necessary ventilating ducts. 


P. H. Saunders (Liverpool) said that 
once again they had listened to the 
presentation of interesting practical Papers 
which did credit to the Society. He was 
pleased to learn that the thermal efficiency 
obtained during the Warwickshire colliery 
test was over 67 per cent. and that that 
was the standard the N.C.B. was trying 
to achieve, for up to a few years ago he 
thought the average throughout the 
country was little over 50 per cent. and at 
many individual collieries not much above 
30 per cent. 

It was indeed regrettable, as Mr. 
Higginson had remarked, that certain 
local authorities shouid press their com- 
plaints more energetically after the 
collieries were nationalized. Nevertheless, 
Mr. Saunders said he had found excellent 
co-operation so far as nationalized 
industries were concerned, particularly 
the Railway Executive. 

He thought that Mr. Higginson’s listing 
of problems at collieries and indication of 
their determination to overcome them 
omitted one of the most important factors 
in the attempt—a factor so ably stressed 


by Mr. Duguid the previous day—that 
was the training of firemen. Not only, 
he said, was training necessary for 
operators of mechanized stoking units, 
but efficiently trained firemen would assist 
greatly in overcoming problems in the 
period before mechanization was carried 
out. He thought the N.C.B. had all the 
facilities for carrying out such training. 
Another factor which was so well covered 
during the previous session did not seem 
to be mentioned. It was instrumentation, 
and Mr. Saunders said it would be 
interesting to learn to what extent the 
installation of measuring instruments was 
included in the proposals. He asked Mr. 
Higginson what form of stoker control 
was in operation during the test described 
in the Paper, as the load was, no doubt, 
the usual widely varying load, and the 
facet of a‘clear chimney -all the time 
indicated prompt anticipation of load 
changes. 

Mr. Saunders thought that Mr. Denton’s 
description of gas production at Torquay 
was excellent and that Torquay was very 
fortunate—far different from some locali- 
ties where residents were living in sul- 
phurous and smoky atmospheres adjacent 
to gas works. He knew from his own 
experience that considerable reconstruc- 
tion was going on, but it would be many 
years before the old type of horizontal 
retort was completely replaced, and that 
was the type which caused the most 
objectionable nuisance. He felt that some 
short term measures should be adopted 
in those cases to collect the smoke by 
extractor fan and either burn it in a waste 
heat furnace or at least pass it out through 
a very high chimney. 

On the question of electricity, Mr. 
Saunders offered no criticism, but asked 
Dr. Crossley to explain the chemical com- 
position of the white plumes which issue 
from certain high power station chimneys. 
His view had been that generally speaking 
it was not smoke, but moisture and water 
vapour similar to vapour trails from high 
flying aircraft, but he would like Dr. 
Crossley’s comments on the matter, also 
to ask him if he had any information on 
the use of supersonic waves for arresting 
not only grit and ash but smoke as well. 

Mr. Saunders then asked Mr. Turner 
for a brief description of the operation of 
the smoke consuming device for shunting 
locomotives shown in his Paper. The 
design seemed to indicate the use of both 
live and exhaust steam. 

He went on to ask Mr. Burke, with 
reference to the balloon smoke tests which 
showed the required height of chimneys 
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in one instance to be 400 feet, what the 
maximum height of adjoining buildings 
was, as the recognized relative height of 
a chimney to pass smoke into a clear 
stream of air unaffected by down currents 
was 24 times the height of adjoining 
structures. 

Finally, Mr. Saunders said this session 
would have been complete if it had 
included a Paper on what local authorities 
were doing, as quite recently he had 
seen buildings in the streets completely 
obscured by smoke froma Heath Robinson 
device used by some local authorities for 
melting tarmac during road _ surfacing 
operations. 

Councillor The Revd. A. Brooke 
Westcott (Chairman, Corby) said he had 
been prepared to move a resolution on the 
general subject of the papers, namely, 
Policies for the Prevention of Industrial 
Air Pollution, suggesting the Society itself 
should formulate a policy. Though he was 
not permitted by the Executive to move 
this resolution, in fairness to his Council 
and those members who were expecting 
such a resolution, he would read it and 
speak on the subject in a manner suitably 
modified. . 

The resolution was: ‘In order that 
the problems connected with atmospheric 
pollution arising from industrial processes 
may be vigorously tackled, the National 
Executive be instructed to make a 
thorough survey of the present position 
and of the difficulties involved, and to 
this end they consult with the industries 
concerned, with the National Associations 
of Local Government Authorities, Gov- 
ernment Departments, and other Societies 
and Associations whom the Executive 
may consider are interested in the subject, 
and at the earliest possible date issue a 
comprehensive report of their investiga- 
tions, together with long and short term 
policies for reducing and _ ultimately 
eliminating such pollution.” 

This resolution, he said, was framed to 
embrace the advice offered by local 
authority members, who had shown 
remarkably strong support for Corby 
Urban District Council’s campaign for 
the prevention of industrial air pollution, 
and he tendered his Council’s thanks for 
this. 

[The Chairman here requested the 
speaker to confine his remarks to the 
papers under discussion. The resolu- 
tion that had been read had been 
carefully considered by the Executive 
Council, which had ruled that it should - 
not be moved during a session of the 
present conference, but should be 


examined by the Conference Committee 
with a view to being dealt with in a 
more suitable manner. Mr. Westcott 
therefore concluded his remarks. | 


Alderman L. Munro Cobb (Margate) 
said that under the heading ‘‘ Smokeless 
Fuel,’ an unlimited amount of power 
was wasted round our coasts and in our 
rivers by the twice daily rise and fall of 
the tide, and appealed to scientists and 
engineers to discover a means of utilizing 
it. The power was there and it surely 
could not be beyond the brains of man to 
make a use of it, and millions spent on 
the scheme would, unlike groundnuts, 
give a sure return. 


James Law (Sheffield) said that when 
he was a small boy he used to read Hans 
Christian Andersen’s stories and other 
fairy stories with such enjoyment, and the 
reading of the five Papers, dealing with 
the key industries of Britain, gave him 
the impression that he was again reading 
fairy stories. 

He was not conversant with what was 
happening in Warwickshire, Torquay or 
even Tomitopia, but he did know what 
was taking place in Yorkshire and 
Derbyshire, and without labouring the 
point with too much detail, would give 
some salent features with regard to each 
of the industries concerned as it affected 
them. 

1. Collieries, of which there are 14 in 
the area, had been given instructions to 
burn slurry under the boilers. Mechanical 
stoking is being replaced with forced 
draught hand-fired furnaces for this 
purpose, and the smoke emission and grit 
deposit were on the increase in conse- 
quence. From 32 observations taken 
recently the average black smoke emission 
was 15 minutes per half-hour, and that 
area was considered to be better than 
other collieries in the vicinity.. There was 
an alleged shortage of manpower in the 
mines, but at one colliery working 
12 boilers there were 12 firemen on each 
shift, and another with 13 boilers had 
13 firemen per shift. The “long term” 
policy was electrification from the grid, 
but the ‘‘ short term ”’ policy, which was 
apparently left to the Area Board to 
decide, was one of retrogression and 
hoping for the best. If black smoke 
showed loss of efficiency and wasted fuel, 
colliery chimneys were bad. No definite 
date could be fixed for improvement. 


2. Gasworks, of which there were two, 
with obsolete horizontal retorts, in a very 
congested housing area, were so bad that 
part of the roof had been removed to 
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enable the fumes to escape, as the men 
were refusing to work under the bad 
conditions. Some aiieviation of the 
situation was promised for 1953, when 
new vertical retorts would be put into 
operation, providing the demand for gas 
did not increase too much by that date, 
but he reminded the conference that they 
were about to commence a large rearma- 
ment programme. 


3. Electricity. There were four large 
power stations in the Don Valley burning 
almost a million and a half tons of fuel 
per annum. At two of these power 
stations the cooling towers were about 
60 feet higher than the boiler chimneys. 
The condensing vapour forced the 
sulphur-laden fumes to ground level, and 
the whole neighbourhood for a distance 
of about half a mile in the wind direction 
was continually covered with a blue haze. 
The smoke from any individual chimney 
was seldom excessive, but the aggregate 
due to the condensing vapour was 
appalling. 

4. Iron and Steel Manufacture. During 
the past two years the use of oxygen as 
an accelerator for melting had been 
introduced. This had speeded up purifica- 
tion, time of melting and increase of 
temperature to a considerable extent, but 
from a public health point of view had 
created a serious nuisance. The applica- 
tion of oxygen caused a rapid boiling of 
the material and a dense brown smoke, 
which was in reality iron oxide in finely 
divided particles. Research had shown 
that the major proportion of this dust 
could be collected either dry or set, but 
so far no attempt had been made to 
implement these findings, on the grounds 
of expenditure. 


5. Cement Manufacture. In spite of 
strong protests from the Council for the 
Preservation of Rural England, a large 
chimney 400 feet high had been recently 
erected almost in the centre of the Peak 
National Park at Hope in Derbyshire, 
in order to extend the manufacture of 
cement. The existing chimney, which was 
not so high, carried a continuous plume 
from its top over the valley, and this 
plume just dissipated slowly in the atmos- 
phere, but in its path, particularly in 
agricultural land, a grey sheen could be 
readily noted. Mr. Burke assured them 
that such dust would be dissipated at that 
height and would not be deposited on the 
surrounding inhabitants—they would wait 
and see, because what went up must come 
down somewhere. 


Recently, these industries had been 


invited to join the National Smoke Abate- 
ment Society in order to help with the 
work of reducing atmospheric pollution, 
and they welcomed the gesture of their 
entrance. 

It was of little use, however, putting up 
papers of the kind that had been sub- 
mitted, when most of the delegates, from 
the North at any rate, were well aware 
- that such policies were not being whole- 
heartedly pursued. 

If they had any doubts with regard to 
industrial conditions, the Atmospheric 
Pollution Records, which were published 
each month, showed the steady rise of 
solid matter deposited in almost every 
manufacturing town and particularly in 
London and the north-east. 

Mr. Law said he would feel happier if 
these people came forward honestly and 
said that -they were doing what was 
practicable, but could not hope _to cure 
the nuisances, rather than have to listen 
to and read pretty fairy stories from 
remote parts of England with the object 
of lulling them to sleep. 

G. H. Wilkinson (Chief Sanitary 
Inspector, Corby U.D.C.) stated that 
after carefully studying Mr. Turner’s 
paper, he was still searching for the steel 
industry’s policy, and also evidence of the 
‘* strong campaign to eliminate this evil.” 

Whatever the outcome of the research 
into blast furnace conditions, the bleeder 
would be a permanent fixture. He was 
surprised at the continued use of a Heath 
Robinson arrangement for closing the 
bleeders. Surely it was not beyond the 
technical brains in the industry to devise 
an automatic self-closing valve. In regard 
to the research into the causes of slips, he 
quoted an American technologist—** No 
one is absolutely certain what occurs, 
since no one has ever been inside a blast 
furnace when one occurred.” 

Mr. Wilkinson was glad of the con- 
firmation of his own opinion, often 
challenged, that coke ovens were an 
integral part of the iron and steel process. 
But why worry over the minor and local 
pollution from the pushing of coke, when 
the serious sustained pollution from the 
coal charging operation was apparent to 
anyone who lived or worked close to a 
battery ? In this respect, Mr. Turner had 
mentioned momentary suction inside the 
oven as reducing the nuisance. In view of 
the fact that the process of charging took 
anything from three to five minutes, of 
what use was one moment of suction ? 
It was necessary to.come down to basic 
facts and realize that to eliminate or 
appreciably reduce the nuisance, radical 
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alterations in structure and methods were 
necessary. 

In regard to pollution from open hearth 
furnaces, the stack gases were heavily 
charged with dust during the first 60-90 
minutes of each “ heat.’ The industry 
apparently relied on lengthy flues to 
remove residual dust. This would perhaps 
be successful if the flues were several miles 
in length ! Apparently the B.I.S.F. had 
no. knowledge of the developments in 
America, where they were using venturi 
scrubbers, sonic and electrostatic pre- 
cipitators, with efficiencies of 96 to 99 per 
Cent, - 

On the matter of traffic, there was clear 
evidence of the industry’s attitude to 
atmospheric pollution. Apart from 
exceptional operations, diesels were the 
answer; the industry was aware of the 
fact, but were afraid of the cost. In this 
regard, the industry could, if it were 
sincere, prove its interest in the aims of 
the Society. 

Mr. Wilkinson then pointed out that 
there was no reference to bessemer con- 
verters, nor apart from two photographs, 
to sintering. Was the industry so in- 
different to pollution that they did not 
realize the nuisance created by bessemers ? 
Was Mr. Turner aware of the recent 
sudden interest of B.ILS.R.A. in the 
material blown out of the converter ? 
Mr. Wilkinson referred to the inevitable 
greater use of bessemer converters in the 
future, and the increasing use of oxygen 
enrichment, which would increase the rate 
of pollution. He begged the industry to 
carry out research into methods of 
arresting converter dust. He drew their 
attention to developments at a Leamington 
Spa plant which had been completely 
ignored by the industry, probably because 
it merely reduced the pollution and was 
not of economic benefit to the industry. 


During the past five years considerable 
research had been carried out on the 
sintering process. A report was expected 
soon. He awaited its publication with 
considerable interest and hoped the 
B.L.S.F. would supply him with a copy. 

In conclusion, Mr. Wilkinson stated 
that at a meeting of the Society’s Technical 
Committee earlier that year, a representa- 
tive of the B.I.S.F. who was _ present 
stated frankly that he had learnt much 
from the discussion. Probably the dele- 
gates from Corby could console them- 
selves with the thought that the industry 
had now learnt a little more. But, he 
asked, how much longer was this educa-. 
tion going to take before it bore some 
fruit ? 


John H. Wright (Chief Sanitary In- 
spector, Smethwick) congratulated the 
Conference on having heard such an 
inspiring symposium. He said that he 
was among those who had been engaged 
in clean air propaganda for nearly forty 
years, and that during most of those years 
the processes represented by the gentle- 
men on the platform were regarded as 
Public Enemies Nos. 1, 2, 3, 4 and: 5. 
Since there was said to be more joy in 
heaven over one sinner that repenteth than 
over ninety and nine which need no 
repentance, how much joy must there be 
today in the hearts of veteran members 
of this Society who had been vouchsafed 
the spectacle of no less than five penitent 
sinners “‘ selling ’’ clean air to them? He 
was glad that he had lived long enough 
to witness it. 

Councillor Mrs. E. Landen (Dartford) 
said that she lived in the Swanscombe 
area of North Kent, where for many 
years they had experienced dust nuisance 
from cement works. Although they 
were still troubled with the dust and would 
welcome further improvements, she would 
like to say that there had been consider- 
able improvements during the last few 
years. 


Authors’ Replies 


N. Higginson said he agreed with 
Mr. Saunders that. many colliery boiler 
plants worked at very low thermal 
efficiency and that the average throughout 
the country a few years ago was only 
50 per cent., with individual plants 
attaining only 30 per cent. No definite 
standard of thermal efficiency was laid 
down by the National Coal Board but it 
could be generally stated that the aim 
was to effect a consistent reasonable 
efficiency over the working week and not 
attempt to get very high efficiencies on 
spot tests during the full load shift by 
installing plant only to this end. 

With reference to the tendency for some 
local authorities to press complaints more 
energetically after nationalization, it 
should be made clear that this was not 
to be regretted but must be borne in 
mind when installing new plant. It 1s 
realized that more responsibility must 
‘now be borne by the industry as a whole 
with its new nation-wide control. 

On the problem list given in the paper 
the training of firemen was not included 
since it did not form a problem at the 
colliery in question. It would be seen 
however, that under items 1, 2 and 3 of 
the list appreciation of the failings of the 
firemen was made and in this case the 
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substitution of mechanical stokers was 
the solution. The National Coal Board 
were now engaged upon a training scheme 
for all boiler firemen. A mobile field 
unit had been set up and was being used 
at collieries. This unit was in the charge 
of a qualified and experienced combustion 
engineer. Training of boiler chargemen 
had been undertaken at many of the 
collieries by taking advantage of the 
schemes run by the Ministry of Fuel and 
Power. It was not an easy matter to 
train colliery boiler firemen since they 
had largely been bred in a “ firehole ”’ 
tradition as was pointed out in the paper. 

Regarding instrumentation, the policy 
of the Board were to fully instrument 
plant comprising mechanical stokers and 
partly instrument other hand-fired she!! 
boiler plant according to circumstances. 
In the case quoted in the paper the plant 
was fully instrumented comprising visual 
gauges for side flue suction and forced 
draught together with carbon dioxide and 
flue gas temperature indicators to each 
boiler. 

The form of stoker control at the 
colliery given is manual and the good 
results throughout were gained by the 
employment of an intelligent operator— 
such employment being possible where 
conditions were good. The load was 
certainly widely fluctuating but no 
difficulty was ever experienced in meeting 
the variations and a clear chimney top 
was always found. 

Mr. Law had likened his paper to a 
fairy story by Hans Anderson. He 
would point out that Mr. Law, in his 
opinion, was like the proverbial ostrich 
and was burying his head in the sand by 
assuming that there were no_ other 
problems which must be solved before 
atmospheric pollution was eliminated and 
that these problems must be weighed in 
the balance to determine action. His 
paper was presented to show that smoke 
abatement in the case quoted was effected 
by installation of plant designed to over- 
come, in addition, other pressing pro- 
blems. There were other cases in which 
action might appear to militate against 
smoke abatement. Such action, which 
Mr. Law pointed out, took place in the 
National Coal Board Area with which he 
was familiar and, no doubt, was dictated 
by other motives. It was easy to see 
that the example of substitution of hand- 
fired furnaces for mechanical stokers 
which he quoted, was a measure to effect 
the consumption of an unsaleable fuel 
thus liberating better fuels for industry 
and the home. Mr. Law might be 


interested to know, that as yet, no reliable 
method of burning slurry by mechanical 
means had been evolved but investigations 
were being actively pursued. In the 
Warwickshire Area one experimental 
installation was being erected. 

The manpower which Mr. Law gave 
of twelve men for twelve boilers at one 
coll’ery, and thirteen men for thirteen 
boilers at another he could not dispute, 
since he did not know the colitery ; but 
here again, no doubt, these collieries were 
burning slurry which demanded very 
heavy work and these men were making 
coal available to the market just as much 
as though they were actually producing it. 
One man rer boiler was expensive and 
he would like further details of this case 
so that the matter might be investigated. 
The costs of producing power must also 
be borne in mind and urgent economies 
in this direction must be made at some 
collieries where the figure was exorbitant 
due to the use of high price fuei and little 
or no margin of profit was available. 


New plant of a capital nature was 
probably planned and ordered for such 
collieries, and where not, the life of the 
colliery might not warrant it; but for 
such restricted life it must carry on 
producing coal at low cost until its output 
was achieved elsewhere. The problem 
of air pollution in such cases must be 
tackled by better firing techniques, etc. 
One way of helping slurry burning 
furnaces to reduce smoke emission was to 
fit secondary air arches as pointed out in 
the paper and also to prevent simul- 
taneous charging of fuel by systematic 
firing on the battery of boilers. 

The policy of the Area’ Boards, he 
would inform Mr. Law was not:one of 
retrogression as he stated but one of 
resuscitation with an eye on each colliery 
to provide the maximum coal output for 
minimum cost. Many of the collieries 
in the Area in which Mr. Law operated 
were left with the slurry problem at the 
Vesti = Date and he did not consider 
that fir. Law was giving facts when he 
stated the fourteen collieries constituting 
the Area were ordered to burn slurry— 
not all collieries even in Yorkshire have 
washery plants. 

The National Coal Board had a power 
production policy, and it was _ being 
pursued, but it was also taxed with 
supplying the life blood of the nation 
and there was a. shortage of supplies. 
Each colliery had its own specific pro- 
blems as pointed out in the introduction 
to the paper. Electrification was being 
pursued actively and it was well to point 
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out that three to four years, from date of 
plant orders, are required to effect some 
of these electrification scherhes. 

In his opening remarks Mr. Law stated 
he was not conversant with what was 
happening in Warwickshire, Torquay or 
Tom-topia. Might he respectively refer 
him to his paper and that of his fellow 
authors ; they would give him a lead. 
In this respect he has displayed a most 
parochial outlook since to give policy for 
such bodies as Gas, Electricity and Coal 
an overall picture was necessary. The 
reference in his closing remarks to “* fairy 
stories from remote parts of England ”’ 
further demonstrated a parochial out- 
look ; indeed, he suggested that Warwick- 
shire was of some importance industrially 
as a glance at any atlas would show. [t 
should be spectally well known in York- 
shire as any of their county cricket 
players would testify without reference to 
Hans Andersen. 

It was gratifying to hear Mr. Wright 
speak of penitent sinners “ selling them ”’ 
clean air. The National Coal Board 
realized they rank with M.P’s and 
mothers-in-law as targets for criticism 
and he would assure him that notwith- 
standing their policy was towards less 
smoke pollution and he might yet be 
further gratified by next year’s repre- 
sentative giving details of more progress. 

J. W. Denton said that Dr. F. J. 
Eaton had stressed the importance of 
reduction of fine grits arising from the 
handling of coke and the gas industry 
had appreciated the importance of 
arresting this dust at source. 

Technical investigation was necessary 
to determine the quantities and the 
micron sizes related to this nuisance, and 
from this determination suitable collect- 
ing plants provided in the installations. 
At Torquay the coke handling plant was 
totally enclosed and the dust collected 
here, along with incidental dust collected 
in the other vacuum plants on the works, 
was briquetted with an admixture of pitch 
to make a fuel for use on boilers. It was 
necessary to appreciate that dust, when 
collected, must either be utilized or 
disposed in such a way as to create no 
further nuisance. Great emphasis should 
be made on the elimination of dust at 
source. The emission of dust or grit 
through high chimneys, whilst 
providing a means of dissipating the 
nuisance over a large area, was not a 
solution to the general problem. 

Mr. P. H. Saunders and Mr. James Law ~ 
both referred to nuisances arising from the 
operation of horizontal retort houses. 


In speaking of the many small works 
which certainly, in their opinion, did not 
reach the standard of their station at 
Torquay, they pointed out the smoke and 
dust nuisances from horizontal retort 
houses. The gas industry was now able 
to arrange centralization of production 
and elimination of the small works was 
thus being carried out by affording bulk 
supplies from large stations. He would 
urge the Society to support the gas indus- 
try on those occasions when it contem- 
plated the erection of large modern 
stations which, when in operation, should 
be a contributing factor to smoke abate- 
ment. 


Dr. H. E. Crossley said that Mr. 
Saunders had asked for an explanation of 
the chemical composition of the white 
plumes which could, at times, be seen 
emerging from high power station 
chimneys.. On some occasions, when 
there were dark skies, ordinary chimney 
emission would appear whitish entirely 
due to an optical effect. With high 
chimneys, however, there might be a 


certain. amount of white steam plume — 


produced as a result of the chilling of the 
gases. This emission was not likely to 
have any significance with regard to 
atmospheric pollution. 

Mr. Saunders also asked about the use 
of supersonic waves for arresting grit, 
ash, and smoke. He was not familiar 
with any application of supersonic waves 
for arresting smoke, but it had been 
suggested that they could be used in 
combustion chambers to cause rapid 
vibration of the fly-ash carried by the 
gases. It was said that this rapid 
vibration caused the particles to agglom- 
erate into big aggregates which then fall 
back. Unfortunately, this application 
was only suitable for extremely hot 
furnaces of the slag tap type, and as yet 
there was only one furnace of this type in 
British power stations. 

Mr. Law had expressed considerabie 
doubt about the sincerity of all the papers 
given in the session. Naturally he could 
speak only for the British Electricity 
Authority, and on their behalf he assured 
- the conference, and Mr. Law in particular, 
that his paper was prepared with complete 
‘sincerity. : 

Mr. Law also claimed that particularly 
bad conditions resulted from the power 
station emission in the Don Valley. ft 
must be remembered that the_ British 
Electricity Authority had to consider the 
conditions surrounding more than 200 
power stations,’ and in these days of 
shortage of labour and limited supplies of 
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simultaneously. 


building materials, it was not possible 
to make changes in all these cases 
Many cases were being 
investigated and improvements were being 
effected wherever practicable. These im- 
provements were subject only to the 
limitations of supplies and the outstanding 
life of the station, as mentioned in his 
paper. He could not promise Mr. Law 
that as a result of his remarks the Don 
Valley power stations would receive 
priority attention, but he could promise 
him that they would receive proper 
attention according to the relative merit 
of these cases. 

Neil H. Turner said, inn answer to Mr. 
P. H. Saunders, that the smoke consuming 
device was basically the original Marcotty, 
modified .to suit shunting locomotive 
conditions of operation, i.e., prevented 
from coming into operation unnecessarily 
every time the locomotive stopped. 

The device now started to operate when 
the fire-door was opened and remained 
active for a length of time fixed with due 
regard to the type of coal used and the 
general operating conditions. 

It was hoped that a general description 
of the device would appear in the tech- 
nical press. 

In answer to Alderman L. Munro- 
Cobb, Mr. Turner said that the use of 
oxygen in melting furnaces was relatively 
new, and there was no doubt, should that 
process be retained, that equipment 
would be added to recover what was also 
quite an appreciable loss to steel making. 
However, solutions which might appear 
simple to the uninitiated might necessitate 
a fair amount of investigation before they 
could be applied with full security of 
operation of the plant. 

Mr. Wilkinson pressed his criticisms 
to such an extent that he tended to over-do 
them and one felt tempted to ignore 
them. However, in respect of self-closing 
bleeders, Mr. Wilkinson was under a 
misapprehension. The self-closing of the 
bleeder had been in existence in this 
country since blast furnace gas had 
become a useful fuel, thus for quite a long 
time. 

Interference with self-closing for specific 
and according to Mr. Wilkinson, un- 
reasonable purposes, would not neces- 
sarily be condoned every time, even by 
blast furnace operators, especially when 
the blast furnaces concerned were rela- 
tively modern, i.e., were designed to 
stand a fair pressure at the top. 

In his references to coke ovens, why 
should Mr. Wilkinson choose to play 
with the word ‘‘ momentary ?” What 


were the five minutes of charging time 
in relation to the 19 to 20 hours of 
carbonization if not a moment? Pro- 
_ vided the suction was maintained evenly 
right across the ovens the method men- 
tioned for dealing with the dust arising 
when charging the ovens would hardly 
be improved. 


Mr. Wilkinson made a very drastic 
statement on open hearth furnaces. Dust 
emission varied from plant to plant both 
with regard to rate and duration. It had 
been admitted that the use of pitch- 
creosote and oxygen had tended to 
increase the amount of dust emitted from 
the chimney. 


The statement that the industry was 
satisfied to rely on lengthy flues to remove 
all the entrained solids was a distortion 
of the facts. The developments attributed 
to America are well known to the industry 
and would be given full consideration if 
they proved in this particular instance to 


be as satisfactory as Mr. Wilkinson 
claimed them to be. 
Works Locomotives.—Mr. Wilkinson 


was not fully consistent. On the one 
hand he condemned a straight attempt at 
trying to prevent smoke reaching the 
atmosphere and on the other he blamed 
the steel industry for not doing so else- 
where. 


The use of indifferently maintained 
Diesel locomotives would be conducive 
to an appreciable amount of smoke being 
liberated. This point was emphasized 
by Sir Ernest Smith in his introductory 
remarks. Therefore, before scrapping all 
steam locomotives and replacing them by 
Diesel locomotives, it was necessary at 
least to ensure that maintenance of a 
‘suitable grade was available. 


Bessemers.—Mr. Turner said he had 
already given verbally the reason for not 
dealing with this particular subject. 


Mr. Wilkinson complained of no 
reference to sintering barring the photo- 
graphs. It could have been thought that 
the pictures in this case were more 
enlightening than words. They showed 
at least that dust eliminating equipment 
went in as a matter of course and not as 
an afterthought. 


The iron and steel industry were fully 
aware of its share of what had to be done 
to prevent atmospheric pollution but the 
solution of some of the problems was not 
just as simple as Mr. Wilkinson would 
lead them to believe. 


E. Burke said that Dr. Eaton had re- 
ferred to an electrostatic apparatus for 
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determining dust in gases with high 
moisture content. This method had not 
been used in the cement ‘industry. A 
somewhat different one had _ been 
developed which was found simpie and 
the apparatus reasonably. portable. A 
sample was extracted from the flue at the 
same average velocity as the gases and 
passed through an alundum filter to 
extract the dust. The gases then passed 
through an orifice meter for measuring 
the flow. Both filter and meter were 
immersed in the gas and thus condensa- 
tion difficulties were removed. 


Mr. Saunders wished to know the 
reason for the 400 ft. chimney at the 
cement works in the Hope Valley. The 
height of this chimney was not governed 
by that of the maximum height of the 
adjacent buildings which was approxi- 
mately 80 ft. above the base of the 
chimney. There was a hill at the back of 
the chimney and the height was chosen to 
avoid the effects of down-draught from 
this hill. 

Mr. Law’s reference to the hieght of 
the chimney erected at the cement works 
in the Hope Valley gave the impression 
that in some way this height was essential 
to the increased production at the works. 
Mr. Burke wished to say quite categori- 
cally that the provision of high chimneys 
(and also electrical precipitators) at 
cement works had only one object—the 
preservation of amenities. Policies for the 
preservation of amenities were being 
pursued as far as was practicable by most 
of the cement industry, as had been clearly 
demonstrated: <many —times, sby— the 
provision of high chimneys and electrical 
precipitators on new works and exten- 
sions. The policies followed in that 
respect offered no financial return to the 
industry : on the contrary they were a 
heavy expense. 


Mrs. Landen’s re-rarks were the kind 
that cement manufacturers were delighted 
to hear. It made them feel that at least 
some prominent local people realized 
that efforts were being made to give our 
industrial districts cleaner atmospheres. 
She had said that although much had been 
done in the Swanscombe area much 
remained to be done. He assured her 
that this matter had their close attention 
and they were progressing. The prob- 
lems at issue took time to solve and the 
mounting cement production of the 
country did not make them easier. 


Mr. Burke concluded with one remark — 
on the nature of the dust that issued from 
a cement works chimney since there had 


been much confusion on that point. The 
raw materials used for cement manu- 
facture were either chalk and clay or 
limestone and shale. The dust consisted 
substantially of a mixture of the two 


innocuous substances mixed with a little 
coal ash. The materials became cement 
in a separate process which was carried 
out after the material issued from the 
rotary kiln. 
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SMOKE PREVENTION IN THE 
HOME—THE WOMAN’S 
VIEWPOINT 


(D- SOLIDS FUEL 


by 


Elspet Fraser-Stephen, M.A. 
Associate of the Institute of Fuel ; General Secretary, 


The 


There is no need for me to repeat the 
advantages of smoke prevention from the 
woman’s point of view to this audience. 
For more than twenty years the National 
Smoke Abatement Society has been 
preaching this gospel, and pointing out 
the damage done by smoke within the 
home itself, quite apart from the harm 
done to buildings in our cities, and the 
effect of smoke on our health. These 
facts are well known, and are not disputed 
by anyone. What can still be a matter 
for discussion is the best method by which 
smoke could be reduced or prevented, 
and as this takes in a number of important 
and rather controversial factors, the 
argument is by no means over. [If it were, 
the National Smoke Abatement Society 
could fold its hands, its work completed. 
We are, I am afraid, a very long way from 
this conclusion. 


How far does a specifically woman’s 
point of view come into this discussion ? 
Fifty or more years ago, one could say 
that the woman’s job was to consider 
how best to accomplish any particular 
purpose within the limits of her own home 
and family. Now I think it is true to say 
that women are fully aware that many 
decisions they may take within the home 
are finally determined by outside factors 
over which they have no immediate con- 
trol—this applies of course to practical 
matters, and not to things of the spirit, 
which are still free. 


Thus a housewife who agrees with the 
principle that smoke is something which 
ought to be abolished must ask herself 
three questions—first, what can I do, 
here and now, in this autumn of 1951 to 
further smoke prevention, and secondly, 
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how far is such a thing possible for the 
country as a whole, now and in the 
future ? and, finally, are there any steps 
which I may take as a citizen, to bring 
about this desirable end ? 


To begin with the immediate steps, the 
position is far better than it was some 
years ago, when those who wished to use 
smokeless fuels for space heating were 
obliged to burn them in not very efficient 
open fires or efficient but very unattrac- 
tive-looking closed stoves. As a result of 
deliberate national policy, to which 
scientists, fuel technologists, Ministries, 
coal merchants, manufacturers, and many 
others have contributed, a very large num- 
ber of appliances have been designed and 
produced, most of which are capable of 
burning smokeless solid fuels, as well as 
bituminous coal, with very greatly in- 
creased efficiency and with less smoke 
emission. These appliances have many 
other advantages, which I need not 
develop here, but will simply mention— 
their attractive appearance, ease in opera- 
tion, and relatively low cost for con- 
tinuous space and water heating. 


The first task, therefore, which I would 
recommend to our housewife is to go into 
her living room and look at the fireplace 
with a critical eye. If it contains an 
old-fashioned basket or stool grate, of 
which far too many are still made and 
sold, she should do away with it forthwith, 
and put in either an improved type of 
fire, or a modern openable stove. What 
about the landlord—for three-quarters 
of our people live in rented dwellings ? 
Free standing stoves are clearly tenant’s 
fixtures, and also I believe the simpler 
type of modern fireplace without a back- 


boiler. It is, of course, advisable to 
consult the landlord and come to an 
agreement. Incidentally, this point is 
allowed for in the Manchester Corpora- 
tion Act of 1946, and I see no reason why 
these provisions—i.e., agreement between 
landlord and tenant to install a modern 
appliance, and thereafter vary the terms 
of tenancy, and if no agreement can be 
reached, reference to the County Court— 
should not be extended to the whole 
country. What about cost? This is 
moderate as things go nowadays, and 
there is a very good case for ailowing 
them to be sold on a deferred system, and 
thus spread the cost over a few months. 
What about installation and manage- 


well as a personal problem. The stark 
truth is that there is nothing like enough 


smokeless fuel in the country to supply 


ment ? She can set her mind at rest if she’ 


arranges the former through an accredited 
distributor, whose firm is a member of 
the Coal Utilization Joint Council’s 
Panel. Help in proper management can 
also be obtained from an up-to-date coal 
merchant or from the regional staff of 
my own organization, the Women’s 
Advisory Council on Solid Fuel. 


Having got her new fire or stove in- 
stalled, our housewife can feel that she 
personally has not only taken an active 
and useful step towards lightening her 
own labour, reducing her fuel costs, and 
increasing the comfort of her home, but 
has also helped to make her own city 
or town cleaner, to the benefit of herself 
and her neighbours. 


However, if she is quite objective, she 
will be candid enough to recognize that 
the new fireplace or stove may not be 
completely smokeless. The solid smoke- 
less fuels, coke, anthracite, and various 
processed fuels, mostly produce a certain 
amount of smoke when the fire is first lit, 
or refuelled, and in any case some chemical 
fumes are emitted which may not be 
visible, but which will certainly contribute 
towards the corrosion of stone-work. 
She can do something by careful operation 
towards reducing this intermittent smoke. 
Gas ignition heats up the fuel quickly, and 
is in any case desirable if smokeless fuel 
is used. Ifa large bright fire is built up, 
and then carefully fuelled with small 
quantities, there will be less smoke. An 
openable stove can be operated in much 
the same way. In general, however, 
smokeless fuels will cause very much less 
atmospheric pollution than if the appli- 
ances are fuelled with bituminous coal. 


It is probably when the housewife fails 
completely to get any coke or other 
smokeless fuel, that she begins to realize 
that smoke abatement is a national as 


ID 


our 16 million or more domestic fires. 
The quantity of coke for the domestic user 
is at present strictly limited by various 
factors—availability of gas coals, capacity 
of gas—cooking plant, export demands. 
The Simon Report estimated that within 
20 years—now 15—the whole domestic 
consumption of solid fuel, which the 
Report considered should bear the main 
winter space and water-heating load, 
would be smokeless and not bituminous. 
Many people now believe that this 
prospect is completely utopian. 


To take each smokeless fuel in turn, 
one may start with the natural coals 
such as anthracite and Welsh dry steam 
coal, of which the present domestic 
consumption is about 2.3 million tons a 
year. There is very little hope of increased 
domestic supplies for at least the next five 
years. For various reasons, anthracite is 
expensive and difficult to mine, and there 
is a strong demand abroad for every ton 
that is mined. Under present conditions, 
burning anthracite in our own homes— 
and in many ways it is a superlative fuel— 
is quite simply a luxury which we cannot 
afford. 


Present consumption of other smoke- 
less fuels is about 3.5 million tons, making 
a total for all smokeless fuels of about 6 
million tons a year. The future supply of 
gas coke, and the processed fuels such as 
low temperature coke or Phurnacite, 
depends first on the provision of suitable 
coals by the National Coal Board, and 
these are limited not only by the general 
shortage of all coat but by natural 
scarcity. By far the greatest proportion 
of coal reserves in the country, and 
practically all the 30 million tons at 
present used for domestic purposes, is 
quite unsuitable for making into coke. The 
extension of coking and processing plant 
will certainly be slowed down by the need 
to reduce capital expenditure of all kinds, 
except where directly related to our re- 
armament programme, which, we may 
remember, is to cost about £4,700,000,000 
during the next three years. Any great 
expansion of coking plant, unless to pro- 
vide coke for industry, is again a luxury 
we cannot afford at present. 


Can one look further into the future ? 
I suggest that our housewife by this time 
will at least be ready to admit that unless 
the 30.2 million tons of bituminous coal 
used in our homes is turned into smokeless 
fuel by the wave of a magic wand, it is 


very unlikely indeed to happen in any 
other way by 1965, when the Simon 
Report dream is due to come true. 

Can bituminous coal be burnt smoke- 
lessly ? Here one can find definite pro- 
gress. I can only refer briefly to this, as it 
consists to some extent of scientific re- 
search which I am not qualified to ex- 
pound. However, it is cheering to know 
that the problem of smoke is_ being 
actively studied at Leeds, at the Fuel 
Research Station, and at the British Coal 
Utilization Research Association. New 
open fires, using the down-draught prin- 
ciple, are already on the market, and 
there is a system of whole-house heating 
being developed, in which one small 
furnace warms the house and heats the 
water using ordinary coal and producing 
relatively little smoke. There are certain 
inherent difficulties in burning bitumi- 
nous coal smokelessly in an open fire. It 
is very much easier in a closed firebox, 
but research is proceeding in both direc- 
tions, and the future of these is full of 
hope, incidentally, the proportion of 
large house coal in the total output of the 
mines is tending to decrease, mainly owing 
to mechanisation. This circumstance is 
yet another reason for turning away from 
the old-fashioned open fire, and develop- 
ing appliances which can burn smaller 
coal or smokeless fuels efficiently. 


To return to our bousewife, who is 
after all the person who will ultimately 
gain or suffer by whatever national policy 
is pursued. If she installs a modern open 
fire or openable stove now, she can use 
in it almost any type of solid fuel she can 
get, and she should in this immediate 
situation try to use everything,including 
even the smoky coal dust on her cellar 
floor, in order to provide more fuel for 
industry and diminish the strain on gas 
and electricity supplies. When there is an 
acute shortage of coke, it would be fairer 


to everyone if what coke there is should 
be used on, for example, independent 
boilers, which are unsuitable for coal, 
than in modern open fires which will burn 
coal, almost as efficiently as coke. Then 
there is the urgent question of those six 
million dwellings in the country without 
piped hot water. In my personal opinion 
the task of providing these homes with 
solid fuel space and water heating appli- 
ances has a higher priority than anything 
else—yet supposing it were done overnight 
this might mean an increased demand 
for coke or coal of at least 3 million tons, 
which is simply not available at present. 
Pressure in one area for more coke will, 
under present conditions, simply mean 
less for someone else, and will not affect 
the total amount of smoke emitted. One 
might perhaps argue that the amount of 
smoke is also not equally shared. Man- 
chester could do with less of it, and 
possibly—let us say—Bournemouth might 
put up with a bit more. This is an argu- 
ment which one could hardly develop in 
the presence of local authority delegates, 
but is the reverse side of the smokeless 
zone, under present conditions. 


We may regret the spacious days of a 
wood-burning England, before we used 
up our forests and had to turn to coal. 
We may wonder if the industrial revolu- 
tion made us happier as well as richer. 
But taking a very long view indeed, we 
are in fact gradually moving out of the 
smoke of Victorian cities towards the 
cleaner air we should all like. If we use 
our only natural resource, our coal, wisely 
and intelligently during the next few years, 
we shall in time be able to leave fogs and 
smoke clouds behind, whether they occur 
in the skies above us, or in the dangerous 
international chaos through which we are 
fighting our way, and will be able to 
develop, in peace, completely new sources 
of power as yet hardly dreamt of. 


(2) Gite 


by 


Marjorie A. Lovell Burgess, M.R.I.P.H. & H. 
Lectures Officer, The Gas Council 


The housewife of today has to meet the 
challenge of problems which are the result 
of a changing world. She may be called 
upon to create a home within the frame- 
work of very limited accommodation, 
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and without any domestic help. Rising 
prices mean continued emphasis upon 
economy. By providing two smokeless 
fuels, gas and coke, the Gas Industry 
offers the means by which the housewife 


may readily secure, for the small and 
servantless home, and within the limits of 
a planned budget, high comfort standards. 


No one can deny that the Gas Industry, 
with its provision of the gas cooker in 
place of the coal range, was the pioneer 
of the clean, labour-saving kitchen. And 
although Britain cannot, as yet, share with 
America the title of ‘‘ the land of the great 
white kitchen,’’ the Gas Industry, with its 
emphasis on kitchen units, standard 
heights for working surfaces, and all-white 
cookers, refrigerators and water heaters, 
is in the forefront of kitchen planning. 


The Gas Industry has, however, further 
claims to be considered by the housewife 
as an ally where smoke prevention is 
concerned. 


As an industry we yearly carbonize 
nearly 26 million tons of coal; that is 
to say, we break coal down, by means of 
various processes, into gas, coke and by- 
products. The by-products are those 
chemical ingredients that disappear up 
our chimneys in the form of tarry vapours, 
coal particles and sulphur compounds 
when we have coal fires. 


’ It is not within the scope of the paper 
to give statistics relating to the tons of 
smoke which are poured each year into 
the atmosphere from factory and domestic 
chimneys in the form of unburned coal 
particles, or of the damage done thereby 
to health and property. And perhaps it 
is just as well that the town housewife 
does not realize that she is going about 
with blackened lungs while her country 


sister’s lungs are a nice, healthy pink. 


But the housewife ought to know that in 
obtaining gas and coke from coal the Gas 
Industry also releases, for their proper 
uses, those chemical ingredients which 
would otherwise pollute the air in the 
form of smoke; chemical ingredients 
which form the basis of familiar articles, 
used by thousands of housewives every 
day, such as saccharine, aspirin, food 
flavourings, dyes, perfumes, drugs, o1t- 
ments, disinfectants, plastics and nylon. 
At the Gas Works the thick brown smoke, 
given off by the coal that is being baked 
in the retorts, instead of being allowed to 
escape into the open air, is led along 
-overhead mains until, by condensation, 
distillation and purification, there is made 
available gas, ammonia, tar, benzole and 
sulphur. And tar alone is the parent of 
over 2,000 chemicals. Even the carbon 
which forms on the sides of the retorts is 
removed by machinery to _become an 
ingredient in making oil paint, lead for 
pencils, and carbon brushes. 


eT 


The point is that coal is a complex 
chemical substance as well as a fuel, 
and nowhere is that fact more fully 
realized than in the Gas Industry—the 
one industry whose engineers deliberately 
set out to make smoke, from good quality 
coal, for the sheer value of what that 
smoke contains. 


New Heating Standards 


The coal fire is dear to the heart of 
many people but they do not realize how 
dear it is in terms of ill health, lowered 
vitality, loss of sunshine, corroded 
buildings, drab streets and dingy homes. 

We in this country still think there is 
something psychologically sound about 
an open fire. In a climate .where there 
are so many dull and wet days we seem 
to need the stimulus of a colourful, cheery 
blaze. Fortunately a coke fire, while 
doing away with smoke, will give us an 
even greater heat, and a brighter glow. 

It is interesting to note how modern 
methods of heating, aiming at a wider 
distribution of heat in the home from one 
central source, are beginning to influence 
architectural design in this country. 

America, with so much central heating, 
has given us the open type of house where 
there are no inner, or partition, walls on 
the ground floor, apart from those of the 
kitchen, and the warm air is thus enabled 
to circulate more freely. Examples of 
this type of house are to be seen in this 
country. 

Before the last war most families were 
housed on the general principle of one 
house to one family. Space heating and 
water heating arrangements were made 
on the assumption that there would be a 
kitchen with a boiler, and a separate 
living room with an open fire. 

Owing mainly to contemporary housing 
conditions our ideas on housing have 
ceased to be so traditional. The conver- 
sion of old houses; two and _ three-. 
purpose rooms ; combined sitting rooms 
and kitchens ; the need for fuel economy ; 
and the almost complete absence of 
domestic help, necessitating the easy pro- 
vision of meals, have made many house- 
wives want to have one fire, and one fire 
only, that will act the part of a boiler by 
providing hot water, and at the same time 
provide a social centre—which a boiler 
cannot do—for the family. This one fire 
may be in the kitchen, with a heating 
appliance in the occasionally used sitting 
room or, more often, an open fire with 
the back boiler in the sitting room, and 
the supplementary appliance in a tiny 
‘* workshop ”’ kitchen. 


A smokeless home, and one fire pro- 
viding a wider zone of heat, and also hot 
water, can be achieved in old houses, as 
well as in new ones, by installing an open, 
slow combustion coke grate, with gas 
ignition, which supplies not only a focal 
point for the family but hot water from 
a back boiler for domestic use, and also 
for one or two radiators, or a bathroom 
towel rail. Some grates have a steel plate 
which can be pulled up to deepen the fuel 
bed for overnight burning. One type of 
back boiler is finned, and has a gas 
attachment with a plug-in connection to 
supply hot water when the coke fire is not 
required. Many households, however, 
rely on a gas circulator, or a multipoint 
or sink heater, to provide hot water 
during the summer months, with auxiliary 
appliances to give independent heating as 
required. 


In this connection perhaps I may be 
allowed to draw attention to the gas 
convector fire, which is designed not to 
imitate a coal fire, or a log fire, but is 
based on the scientific fact that where 
there is a fire, with a flue, there must be 
a circular movement of air in the room, 
because cold air falls, and warm air rises. 
(This fact alone is, by the way, sufficient 
argument for the provision of chimneys 
for all houses and blocks of flats). Slots 
are provided at top and bottom of the 
radiant panel so that the cold air, drawn 
in at floor level, can rise behind the panel, 
and emerge, as warm air, through the 
upper slots, thus providing for a circula- 
tion of warm air. 


Choice of Fuels 


At this point it is perhaps useful to 
consider, where the choice of fuels for 
domestic use is concerned, those factors 
which determine national policy, and 
those which influence the family. 


From a national viewpoint we cannot 
be said, as yet, to have a fuel policy, but 
there is a growing recognition of two 
important facts; (1) that the long-term 
use of a derived, or secondary, fuel is 
ultimately less costly to the nation than 
the burning of raw coal ; (2) that certain 
fuels are best fitted to do specific tasks. 
To take two extreme, and very obvious, 
examples to illustrate the second point, 
we cannot run our television and wireless 
sets on gas, and it would be both expensive 
and impracticable to attempt to light a 
coke fire, or, for that matter, a coal fire, 
with electricity. 


The factors that influence domestic 
choice of fuel are, mainly: (a) cost; 


(b) performance ; (c) appearance; (d) 
saving of labour. 

The planning by Local Authorities of 
heating equipment as an integral part of — 
the design and structure of new houses 
and blocks of flats, and the installation of 
approved appliances for burning smoke- 
less fuels—often with ducts in the walls of 
the living-room to convey convected hot 
air to the bedroom above—together with 
improved heat insulation and ventilation, 
form a welcome advance in the direction 
of better heating standards. In the 
interests of hygiene and economy, how- 
ever, every family should also have, on 
tap, a constant and instantaneous supply 
of hot water for baths. It is obviously 
uneconomical for a housewife to be 
forced to light, and to maintain, a coke 
fire, or boiler, in summertime, or in mild 
spring or autumn weather, solely for the 
purpose of obtaining a supply of hot 
water for the bathroom. 


For all hot water problems other than 
those entailed in the provision of adult 
baths, the instantaneous, or storage, gas 
sink water heater is clearly the universal 
panacea. Its installation means that at 
all times, winter or summer, day or night, 
irrespective of back boilers or coke 
boilers, the gas sink water heater can 
provide the housewife, at the turn of a 
tap, with instantaneous hot water. 


One of the great benefits of auxiliary 
appliances, from the point of view of 
households with small incomes, is that 
they need be used only when actually 
required. The same argument applies 


“with equal force where district heating 
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and the central heating of larger blocks 
of Council flats are concerned. A rent 
sufficiently adequate to cover the cost of 
a maximum provision of constant hot 
water tends to penalise the careful user at 


the expense of those who make unneces- 


sary demands on the hot water system. 


As for the choice of gas for auxiliary 
hot water appliances, it would obviously 
be uneconomic, from a national viewpoint, 
to encourage the use of coke as a smoke- 
less fuel, and at the same time to dis- 
courage the use of the gas which results 
from coal carbonization, and is also the 
necessary ignition for the coke. But gas 
and coke together—gas for speedy cook- 
ing, auxiliary heating, and the provision 
of instantaneous hot water, winter and 
summer, and coke for a more even, and 
cleaner, distribution of heat in the home— 
form a natural, economical and hygienic 
smokeless fuel partnership. 


Our homes, and the towns in which 


they are set, are inter-related. Just as 
gas-fired furnaces in a factory mean 
cleaner homes for those who live near the 
factory, so the use of smokeless fuels in a 
town home is not only rewarding to the 
housewife and her family in cleanliness, 
and the saving of unnecessary drudgery, 
but it is also pioneer work, bringing 
nearer the day of the smokeless town. 


It used to be said when I was a child, 
before people relied on weather forecasts, 
that when the smoke went up straight 
from the chimneys it meant a fine day. 
When the smoke from the nation’s 
valuable coal resources is led along the 
horizonta! chimneys of the Gas Works, 
to be processed, it will be an even finer 
day for us all. 


(3) ELEC TRICITY. 


by 


Dame Caroline Haslett, D.B.E., J.P. 


Vice-President of the British Electrical Development Associa- 
tion ard Director of the Electricai Association for Women. 


(Presented by Miss Vera Norvick) 


Every woman wants a home which is 
easy to keep clean, and she is particularly 
resentful of dirt and dust which she can 
see coming into her home. Equally 
harmful, however, is the dust and grime 
which settles from a polluted atmosphere 
and which although it may not be so 
obvious has the same result. Not only 
does it create unnecessary work for the 
housewife which increases the fatigue 
factor, but it causes and aggravates 
respiratory diseases, rickets, etc. 


Atmosphere pollution from smoke 
comes from two sources—inside the 
home and outside it. Of the two and 
half million tons of smoke emitted into the 
atmosphere every year, 54 per cent. is 
from domestic chimneys, and the re- 
mainder is due to industry and the rail- 
ways. It is indeed reassuring to realize 
that while electricity generating stations 
burn over 16 per cent. of the nation’s coal, 
they produce only 0.4 per cent. of the 
smoke emitted. 

According to the Statistical Digest of 
the Ministry of Fuel and Power for 1948, 
37,000,000 tons of coal were sold by 
merchants of house coal and anthracite, 
and emitted nearly 1,000,000 tons of 
smoke. If all the coal used in power 
stations in the same year, namely 
29,000,000 tons, had instead been burned 
in the domestic grates or in factories 
without modern methods of stoking, 
about three-quarters of a million tons 
of additional smoke would’ have polluted 
the atmosphere, and would no doubt 
have increased the incidence of fogs. 

As the burning of raw coal is the cause 
of smoke pollution, if we can obtain more 
power from a given quantity of coal con- 
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sumed, we shall not only be tackling the 
smoke problem, but also the other basic 
national problem—the need to economize 
in the use of coal. Sir Henry Self, in his 
Presidential Address to the British Electri- 
cal Power Convention this year said that 
an increase of 0.i per cent. in thermal 
efficiency at the power station means a 
reduction in coal consumption of roughly 
140,000 tons, and an annual saving of 
some £350,000. The coal used in the 
power station is largely of a low grade not 
suitable for the domestic hearth, so that 
a great contribution towards alleviating 
smoke nuisance would be made if house- 
holds obtained their heat light and power 
from the generating station for an in- 
finitesimal output of smoke instead of 
being the main contributor to it by 
burning raw coal in the domestic grate. It 
is again reassuring to know that modern 
methods of electricity generation are 
helping to solve these two major national 
problems together of coai shortage and 
smoke nuisance. 


Power stations are so designed that the 
public gets the very best results for the 
coal consumed there. For instance, the 
Egerton Report on the Heating and 
Ventilation of Buildings comments on 
the value of the high chimneys in diffusing 
what little smoke, ash and _ sulphur 
dioxide is emitted over a wide area, so 
that the effects are negligible. Stations 
such as Battersea and Fulham have special 
plant for flue-gas washing to remove 
injurious chemicals, soot and grit, and 
improved methods of stoking are further 
contributions to a smokeless atmosphere. 


.Of the two main offenders outside the 
home producing the grime which affects 


clothes and buildings, industry and the 
railways stand out. In both electricity 
is providing smokeless motive power 
which has good results not only for the 
men and women employed there, but 
for the home as well. The electrification 
of collieries and factories of all kinds is 
reducing the atmospheric pollution in 
industrial zones where the child mortality 
is highest, and the electrification of rail- 
ways has a great contribution to make to 
travellers and to the unfortunate house- 
wives who live near the track. Apart 
from avoiding the smuts on washing day, 
the grime on the curtains, and the dingy 
appearance of paintwork and_ stone, 
electricity in industry means that the 
workers come home less dirty and their 
working clothes are more easily handled 
by their wives and daughters. 


Although the country housewife has 
great benefits from breathing clean air 
and saving on her laundry bills, it is 
appalling to realize that atmospheric 
pollution has baneful effects on crops in 
agricultural districts for a distance of 
even 10 miles from a badly affected in- 
dustrial region. This is an important 
consideration in these days when home 
food production is more necessary, and 
the effect of spoiled crops is seen in 
increased costs to the family purse. 


This leads to more detailed considera- 
tion of the effects of atmospheric pollution: 
on the housewife. Firstly, it does much 
to take the pleasure out of home-making, 
and to reduce it to a sordid battle with a 
relentless enemy which saps colour, 
energy and life itself. There is thus its 
effect on the housewife as a person, and 
on each member of the family who tackles 
his or her daily task with a permanent 
environmental handicap, and a constant 
threat to health. There is, however, 
another menace which smoke pollution 
presents to the housewife, and her family, 
and that is via the family living costs, 
and this, of course, bears more heavily 
on the townswoman; although the 
countrywoman pays her share through 
-overall national costs to meet smoke 
damage. Ministry of Labour figures for 
1940 showed that 6d. more per household 
per week was necessary in towns than in 
rural areas to account for additional 
laundry and cleaning materials. The 
Manchester Guardian in 1950 estimated 
that smoke damage costs the nation 
annually £50,000,000. This works out at 
about 20s. per head per annum. While 
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only about 7s. per head is directly payable 
by the household for such things as 
laundry, housecleaning, lighting, doctors’ 
bills, chimney sweeping, the balance helps 
to swell the rising cost of living, which is in 
itself a rising cause of anxiety to the house- 
wife. What is more, while we have no 
option but to pay increased prices for 
some essential commodities, it would 
appear worse than stupid to pay addi- 
tional money and to use additional man 
and woman power for something which 
could be avoided. 

The individual housewife is very much 
at the mercy of the community in which 
she lives in regard to smoke nuisance, 
but in her own home, by the use of 
electricity, she can go a long way towards 
alleviating the deteriorating effects on 
furnishings and fabrics. The Egerton 
Report says : “‘ Electrical appliances pro- 
duce no dust, smoke or suiphur dioxide 
pollution within the home.’’ There is no 
need for storage space of any kind when 
electricity is used for all purposes in the 
home, and this is an important point of 
view of today’s compressed living space. 

The cleanliness of electrical appliances 
is one of the outstanding characteristics, 
taking of course for granted their very high 
efficiency in operation. They create no 
dirt or fumes in providing facilities for 
lighting, space heating, water heating, 
cooking, and refrigeration, while another 
priceless asset, easily manipulated motive 
power, affords the best means of getting 
rid of dust and dirt which has come into 
the household from extraneous sources 
over which the housewife has no control. 
The electric vacuum cleaner is often rated 
as the housewife’s most highly prized 
household tool; and truly, for with a 
very small expenditure of current it 
removes a great part of household 
drudgery along with the dust, and pro- 
longs the life of the fabric. 

The electric washing machine, too, has 
special advantages in grimy districts 
which make additional laundry necessary, 
and today the increasing growth of com- 
munal laundry facilities of different kinds 
in which electricity plays an essential part 
is a real boon to the hard-pressed woman, 
and is a factor in combating the effects 
of smoke nuisance. 

Where there’s smoke there’s fire is 
often a saying only too true, but where 
there is electricity there is safety in the 
home, simplicity and efficiency in opera- 
tion and cleanliness. 


Discussion 


D. V. H. Smith (Member) found that 
there was much of interest and value in 
the series of papers given to the Con- 
ference and had nothing but praise for 
the earlier ones. He was largely in agree- 
ment with the first two of the afternoon’s 
papers but felt that the Conference had 
had an unfortunate paper to end with and 
regretted having to comment on it 
critically. 


In his opinion it was desirable to extend 
our use of electricity, provided it was used 
productively. Contrary to Dame Caroline 
Haslett, he asserted that the use of 
electricity for space heating, water 
heating and cooking was wasteful and 
uneconomic. Dealing briefly with the 
matter on three aspects, (1) of efficiency in 
the use of coal, (2) availability of elec- 
tricity, and (3) cost, he commented as 
follows : 


Efficiency. The average efficiency of 
electricity generation was 21.33 per cent. 
at the stations, and of this nearly 15 per 
cent. was lost in transmission, so that the 
efficiency, as delivered, was only a fraction 
over 18 per cent. On the average basis of 
efficiency, each therm delivered consumed. 
over 50 lb. of coal. The old-fashioned 
open fire, properly constructed, could do 
better than that using only 40 lb., whilst 
some of the new types of grates use only 
30 Ib. of coal or less ; gas fires could do 
the job with still less fuel ; and central 
heating with barely 30 lb.—or one-third 
of the fuel used by electricity. 


To give the Egerton standard of heat 
in the average Council house of today by 
electricity would require 10,000 kw.h. 
per house, which needs 74 tons of coal 
to generate, and if cooking by electricity 
is added another ton and a half is needed, 
totalling 9 tons per house per year. Where 
were we to get this coal ? 

From the point of view of nuisance 
abatement, fumes as well as smoke had 
to be considered, and according to Dr. 
Crossley, the cost of gas washing plant 
was equal to 10s. per ton of coal used. 
There would seem little prospect of 
extending gas washing beyond the two 
stations at present equipped. 


Availability. Mr. Smith contended that 
it was not true that the shortage of 
electricity was caused mainly by increased 
industrial demands. From publicly 
supplied electricity little more was being 
used for industry than in 1943-44, and 
this was confirmed by Ministry of Fuel 
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and B.E.A. Statistics. The great extension 
had been on domestic supplies, and due 
mainly to the heating and cooking load. 


To allow the use of all-electric space 
and water heating and cooking along with 
other necessary and desirable gadgets 
would require connected a minimum of 
6-8 kw. per house. Such a load on new 
housing alone would fully absorb all the 
additional electricity that could be 
produced for the next ten years or so. 
Were we to wait all that time for more 
production from factories and farms ? 
To apply this load to existing houses 
would require two to three times the 
present output. 


Coming to the question of cost, Mr. 
Smith mentioned that some of our towns’ 
new flats had just been erected with 
all-electric equipment : space heat, water, 
cooking, and other items. In the Housing 
Accounts, the capital cost of the heat 
service would appear very low, probably 
£40 or £50 per house, but the cost to the 
country, having allowed for the cost of 
the generating plant, would be nearer 
£400 per house, without including the 
cost of the internal appliances. Con- 
sidering that such a sum would have 
built a complete house in pre-war days, 
it was no wonder that prices were rising. 
According to the figures contained in the 
latest B.E.A. report, Mr. Smith gave the 
cost of operation as £50 per house per 
year (10,000 units at 1.2d. per unit) 
which could not compete with the cost of 
gas and solid fuel, and added that no 
juggling with tariffs would get rid of this 
cost. 

It was high time that all concerned 
realized the direction in which the use of 
electricity for ordinary heat services was 
leading. It meant higher costs, more coal 
shortages, and less production all round. 


In conclusion, Mr. Smith stated that 
the application of some simple arithmetic 
to this absurd claim would soon bring 
them down to earth and cause us to seek 
for more practical means te further the 
interests of the Society. 


Eric Bellingham (Director-General, Coal 
Utilization Joint Council) said there was 
a growing realization that, whilst gas, 
electricity and solid fuel each had an 
important part to play in bringing com- 
fort, amenity and efficiency to the home, 
the use of solid fuel for basic space and 
water heating was for many years likely 
to be the normal and most economical 


way of heating space and water in the 
homes of the great majority of the house- 
holders of Great Britain. 


He suggested that the only justification 


for using coal in power stations at an 
efficiency on to busbars of only slightly 
more than 20 per cent. was the vital need 
to increase the availability of electricity 
in the factortes and workshops of the 
country. As a source of heat for domestic 
space and water heating, electricity should 
in the national interest remain a near 
luxury and therefore an expensive way of 
space and water heating. This was the 
really effective way to ensure that the 
domestic demand should not come to the 
peak. 


The Coal Utilization Joint Council 
believed that the more efficient use of 
bituminous coal in modern appliances 
was a more practicable way of reducing 
the discharge of smoke by the domestic 
chimney than trying to replace 30 million 
tons of bituminous coal by solid smokeless 
fuel that could not possibly be available 
in sufficient quantity during the period 
originally estimated in the Simon Report. 


James H. Orr (Coalite and Chemical 
Products Limited) said that whilst it was 
desirable to urge the installation of new 
and more efficient appliances, they should 
be very careful and not infer that solid 
smokeless fuel could only be burned in 
special grates. This was not true, as any 
existing grate without addition or altera- 
tion successfully burned solid smokeless 
fuel such as low temperature coke. The 
term low temperature coke was very 
misleading as it was, in fact, a very high 
temperature coke. The housewife had 
no difficulty in identifying the source of 
supply of gas coke, gas and electricity 
and as Phurnacite was now mentioned 
by name he considered the time had 
arrived to discontinue the general term 
low temperature coke and say Coalite, 
Rexco,, etc: 


Dr. F. J. Eaton (Institution of Gas 
Engineers) said he had noted recently 
that many responsible and_ influential 
members of the coal industry were 
attacking the Simon Report. Mrs. 
Fraser-Stephen in presenting her paper 
this afternoon had called the Simon 
Report “‘ utopian ’’ and has led them to 
believe that it is impracticable and 
unrealistic. As time was short he would 
confine his remarks to an examination of 
these points. Let them first of all see 
what the relevant section of the Simon 
Report had to say. He quoted from 
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Chapter XiII headed ‘‘Smoke Abate- 
ment,’ and paragraph 2: 


“Smoke is due to the burning of 
bituminous coal. Our two main lines of 
reform are: 


‘“(a) To replace bituminous coal by 
smokeless fuels : smokeless solid. fuel, 
gas or electricity. If and when that 
process is completed domestic smoke will 
be abolished. Meanwhile, we have 
recommended that the available surplus 
of smokeless solid fuels shall be mainly 
absorbed in the new houses. Compara- 
tively small amounts will therefore be 
available for increased use in existing 
houses. These problems have already 
been fully dealt with in earlier sections of 
the report and there is no need to discuss 
them further here. 


‘*(b) The process must necessarily be 
a slow one; we have estimated that it 
will not be possible to produce the 
necessary amount of smokeless solid fuels 
for twenty, or perhaps thirty years. Our 
second main line of reform is therefore 
to install improved appliances to burn 
bituminous coal with the minimum of 
smoke.”’ 


As a long term programme (page 35, 
paragraph 11), a target of 20 years was 
set for the completion of the change-over, 
i.e., an increase of one million tons of 
solid smokeless fuels per annum, but the 
30 year period seemed a possibility even 
in 1946, and this would involve an annual 
increase of 650,000 tons. To carry out 
this programme it would be necessary to 
divert coke from industrial to domestic 
markets, a step already being taken by the 
gas industry, and to increase the ‘avail- 
ability of anthracite and Welsh dry steam 
coals. The President in her address had 
stated that between a quarter and a fifth 
of the gas coke found its way to the 
domestic market. This figure was for the 
country as a whole, for the London area 
the figure was more nearly one-third. 
This shift to domestic markets was 
arrested at present because of the fuel 
needs of industry, but in spite of this the 
increased production of gas coke of 
250,000 tons per annum was well able to 
keep pace with the requirements of new 
houses equipped with improved appli- 
ances. There were, they knew, many such 
appliances on which coke was not being 
burned. He believed the true reason for 
this was that because of the big reduction 
of coal allocated to the domestic market 
(a drop of 154 million tons in 9 years— 
Ministry of Fuel and Power Statistical 
Digest, 1948-49, Table 66) many house- 


holders were burning mixtures of coal 
and coke on old appliances primarily 
intended for coal burning. The problem 
was One of distribution not supplies. 

Dr. Eaton then directed attention to 
two most important sections of the 
Simon Report which were eminently 
practical and which had been adopted 
and put into practice. First there was the 
recommendation about improved appli- 
ances (Chapter XV, 2), which had led to 
the setting up of the Ministry testing and 
approval organization. so that in new 
housing they were assured of efficient 
appliances ; and secondly, the recom- 
mendations on research on house heating 
found practical form in the fundamental 
work of the heating of houses carried on 
by the Building Research Station at 
Abbots Langley. He did not suppose his 
coal friends would agree that smokeless 
zones were practical. Such zones, how- 
ever, were being developed in many parts 
of the country. For the domestic appli- 
ances in such zones, it would be necessary 
to burn smokeless solid fuels and he was 
authorized to say that supplies of these 
fuels would be made available to the 
smokeless zones now contemplated. 

In conclusion, he said that the Simon 
Report set out a domestic fuel policy. 
They needed such a policy today; the 
population was spreading over an increas- 
ing number of individual homes, all of 
which had to be heated and there was 
less fuel available to meet the demand. 
The answer lay in more efficient appliances 
and more efficient heat utilization, and in 
this development ail fuels must be con- 
sidered and play their part. To meet the 
needs of the domestic market appliances 
must be capabie of burning all solid fuels 
efficiently and so far as bituminous coai 
was concerned, it should be burned 
smokelessly. At present there was only 
one domestic appliance which would do 
this. 

G. W. Farquharson (Midlands Joint 
Council for Smoke Abatement and 
Atmospheric Pollution) said that the 
replacement of out-of-date existing 
domestic fire grates by modern approved 
appliances, whilst recognised to be a 
necessary factor towards national fuel 
economy and smoke abatement, was 
mainly a matter of persuasion rather 
than compulsion. It was left to salesman- 
ship technique on behalf OM the many 
interests concerned to convince the tenant 
of domestic houses of the benefits gained. 
Amongst these interested parties the local 
authority official could play an important 


part. 
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Mrs. Fraser-Stephen had mentioned 
the Housing Act, 1949, in her opening 
remarks and suggested that this Act 
could be used by more people. It was 
his view that the limitations and condi- 
tions laid down in the Act would have 
to be altered and he would like the 
speaker’s opinion on whether; she agreed 
that if the conditions for an application 
for an improvement grant were reduced 
to £30 instead of £100 that this would be 
an incentive for more people to consider 
the conversion of the old-fashioned fire 
grates. The Domestic Fuel Policy, 
commonly known as the Simon Report, 
was issued in 1946 and he felt the Ministry 
of Fuel and Power missed a splendid 
opportunity in the preliminary drafting 
of the Housing Act, 1949, in not using 
their influence to have the £100 limit for 
improvement loans lowered to suit the 
case of domestic grate improvements. 


He would also like the speaker’s 
opinion on the use of the term “ owner- 
occupier ’’ in reference to the applications 
for grants. He suggested that the expres- 
sion ‘‘owner’’? would have broadened 
the field and included the types of houses 
where improvements in fire grates were 
most needed. 


They must be practical and recognize 
solid fuel was the main fuel in use, and 
he endorsed the remarks by the speaker 
that the down-draught type of fire grate 
had a promising future. 


John Fox (Member) said that the three 
Papers presented were wholly admirable 
from the point of view of the housewife. 
They were entirely complementary one to 
another, and each demonstrated the con- 
tribution which could be made towards 
obtaining a cleaner atmosphere by the 
intelligent use of solid fuel, gas and 
electricity respectively, either alone, or by 
various combinations of all three. 


He was very glad that reference had 
been made to the down-draught principle 
which offered great possibilities, but no 
mention had been made of some of the 
highly efficient hopper type boilers, such 
as the Cokette, Trianco and Brockhouse. 
It was true that some of these were 
selective in their fuel requirements, and 
some also required a small electric fan, 
but the latter was not a serious handicap 
in urban areas, assuming that the fuel 
was available, difficulties with storage 
would seem to militate against the use of 
solid fuel in many flats. 


The desirability of chimneys for venti- 
lating purposes had been emphasized by 


Miss Lovell Burgess and attention drawn 
by her to the gas convector fire. The 
so-called Vectair system operated on the 
same principle, but was used in conjunc- 
tion with steam or hot water pipes. This 
was a sound proposition when used in 
conjunction with an _ efficient boiler, 
possibly mechanically-fired. 


References to the national fuel resources 
had been made in each of the afternoon 
papers. The subject of fuel economy was 
intimately tied up with smoke abatement, 
and according to all forecasts the winter 
was likely to be as cold and dark as the 
early months of 1947. Moreover, they 
must expect this sort of thing for years to 
come and an indefinite postponement of 
all the good things suggested in the 
Simon Report. An increase of 0.1 per 
cent. thermal efficiency at B.E.A. generat- 
ing stations as mentioned in Dame 
Caroline Haslett’s Paper would not go 
very far in this respect. 


The one major source of energy in this 
country was coal, and it would remain so 
for many years to come. Sir Claude Gibb 
recently stated that the average efficiency 
of utilization is only 15 per cent. and until 
some sound fuel policy was formulated 
and put into practice, there was little hope 
of any appreciable improvement. All 
purchasers of coal were making some 
attempt to use it more efficiently, some- 
times only because the price was so high, 
particularly in industry, but how often 
was any serious thought given to the 
important matter of conserving this great 
national asset ? 


It might not be easy for individuals to: 
find the cash to purchase modern heating 
appliances for their homes, and although 
he disliked the principle of the hire- 
purchase system, it must be conceded 
that a very sensible view was taken in the 
Manchester Corporation Act of 1946. 
Hire purchase could certainly help to 
achieve these aims. 


Direct domestic consumption accounted 
for about 30 million tons of bituminous 
coal, and a total of just under 40 million 
tons of solid fuel at an overall efficiency 
of slightly better than 10 per cent. But 
what about the 180 odd million tons of 
all classes consumed. by the nationalized 
gas, electricity and railway undertakings ? 
The last was a particularly bad offender 
as regards atmospheric pollution. 


Sir Claude Gibb had suggested that 
these three great industries be integrated 
with the coal industry, so that together 
they could face the enormous capital 
expenditure which will be necessary over 
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the next fifty years. By so doing, it was 
almost certain that the same amount of 
heat, power and light could be obtained 
from 120 million tons of coal as was now 
obtained from about 200 millicn tons. 
In confirmation of this, Oliver Lyle, in 
his Paper ‘* Inefficiency,’’ presented to the 
Institute of Fuel a few years ago, suggested. 
that on technical grounds some 80 million 
tons of coal could be saved annually in 
this country. Be that as it may, it was 
likely that before the century was out, 
we should only be raising about 120 
million tons per year in any case, and, 
moreover, with the present rate of 
increase in demand, chiefly domestic for 
electricity, the B.E.A. coal consumption 
would increase by 40 per cent. in the next — 
ten years. And it must be remembered 
that the large B.F.A. power stations which 
were being built today had an economic 
life of thirty years. It was doubtful 
whether any of them will touch 30 per 
cent. thermal efficiency at the busbars. 
So much for electricity, but with the 
proviso that if gas turbines‘could be made 
to burn a far wider range of fuels than at 
present the position might well be im- 
proved. There is also considerable scope 
for thermal electric stations, with district 
heating, such as the Battersea-Pimlico 
scheme, now nearly completed but only 
on a small scale—while the City of 
Manchester plan had catered for such 
possibilities. Thermal efficiencies of 55 or 
60 per cent., or even more, could be 
expected under such conditions. Mr. A. 
Stubbs developed this subject in a Paper 
on District Heating before the Institution 
of Mechanical Engineers in April, 1948. 


Gas heating could readily achieve a 
coal utilization efficiency of 60 per cent. 
and owing to the storage of gas in gas- 
holders, no peak loads need be met in 
the retort house, while at the same time 
valuable by-products were obtained in 
the manufacturing process. 


There was a case for night electric hot 
water storage, as then the generating 
plants are lightly loaded, but radiators of 
the open bar type were skockingly ex- 
travagant, and should be banned for day- 
time use, as well as the open domestic 
coal fire. Mr. Lyle suggested that an 
excise duty on coal amounting to £7 per 
ton would help to kill such abuses, but 
the implications of such a scheme were 
far too complex to be imposed with a 
light heart. 


Had the coal used for domestic. con- 
sumption in 1947 been properly processed, 
100 million gallons of benzole, 660 


million gallons of crude tar, 25 per cent. 
of the national spirit and oil requirements, 
the latter used with the benzole, and over 
1,000 million therms in the form of gas, 
totalling 50 million pounds sterling in 
value, could have been obtained. The 
quantity of gas quoted was roughly one- 
third of Britain’s consumption for that 
year. 


Sir Claude Gibb’s proposals for the 
future were printed in the Engineer for 
June Ist, 1951. Mr. Oliver Lyle’s Paper, 
** Inefficiency,’ was read before the 
Institute of Fuel in March, 1946, while 
Dr. Foxwell also put forward some 
interesting proposals in a Paper to the 
same Institute several years ago. 


C. A. Stansbury (Chief Sanitary in- 
spector, Walsall) said that they had 
listened this afternoon to an outstanding 
contribution by the ladies on this problem 
and he appealed to the ladies present and 
to ail women’s organizations to take this 
matter of smoke prevention and the 
efficient use of the nation’s fuel resources 
seriously. 


He was of the opinion that women had 
been rather frightened of the technicalities 
of fuel efficiency and if they would look 
at this problem in the light of the hard 
work and drudgery that they have to put 
up with in their homes in maintaining 
old-fashioned fuel appliances, he was 
certain that progress in this field would 


be very much quicker and much more’ 


effective than it had been in recent years. 


W. R. T. Skinner (South-Eastern Elec- 
tricity Board) said that so much had been 
said at the conference which seems to 
imply that there were many who regarded 
electricity for space heating as the “ bad 
boy” of the family, that he felt com- 
pelled to pose the question at once: 
‘Surely the use of electricity for space 
heating was recognized as at least a 
possible means by which the purpose of 
the Society—namely, the abatement of 
smoke—could be achieved and achieved 
effectively ?”’ As a practical means to the 
end which the Society sought, it ought 
not to be dismissed from consideration 
merely because someone had views on 
thermal efficiency or on some other 
extraneous and, for this purpose, irrele- 
vant characteristic. The fact was, that 
electricity provided a smokeless way of 
space heating, whatever the rights and 
wrongs of it might be from points of view 
other than the point of view of this 
Society. 

They heard a great deal nowadays 
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about the need for a *‘ fuel policy,”’ as if 
behind this easy generalization lay the 
simple answers to many of the complex 
basic troubles of today. Let them con- 
sider for a moment what was meant by 
this phrase “‘ a fuel policy.”’ As he saw 
it, it could only mean what some person, 
or some group of people, in the light of 
present knowledge and experience and in 
the light of present methods and tech- 
niques, reinforced perhaps by what might 
be assumed to be foreseeably developed 
in the future, thought would be the best 
way of getting all the services they want 
out of such fuels and sources of energy 
as were available. But even if anyone 
could be found who was courageous 
enough to formulate such a policy it 
would be more than likely that in the 
circumstances of 5, 10 or 15 years’ time 
that policy would be seen to be wrong, 
or at least not the best. Thus, the only 
result of adopting the earlier “* policy ”’ 
(assuming that its adoption meant action) 
would be extension of the area over 
which the wrong thing had been done, 
and the consequent retardation of pro- 
gress towards the ultimate goal. 


Such a policy certainly could not be 
based on anything so simple as thermal 
efficiency, if only for the reason that there 
were many classes and ranks of coal, 
many of which were not readily inter- 
changeable for one another for the 
purpose of a particular process. For 
instance. he suspected that much of the 
coal burnt in electric power stations 
today would not be very welcome in mest 
domestic grates, nor in a gasworks, 
however attractive might be the thought 
of the possible extraction of by-products. 
With the working of progressively poorer 
seams of coal and the advance of machine 
mining it might well be that the propor- 
tion of such coals as power stations are 
equipped to burn with high efficiency 
would increase as time went on in relation 
to the total production of the mines. 


Surely the Society would be well 
advised to encourage simultaneously al/ 
methods of achieving its object, leaving 
to consumer choice, relative cost or other 
pertinent factor, the determination from 
year to year, of an approximation to the 
best compromise amongst all the available 
methods. Such a widespread choice 
would be bound to reflect to some extent 
the sources of supply and the advances of 
technique ruling at the time. Only thus, 
it seemed to him—only by stimulating all 
possible competition while avoiding the 
heavy risk of making some widespread 


mistake by the too-easy formulation of a 
‘* policy,’ which, almost by definition, 
would be ‘restrictive’? in outlook— 
could the Society hope to achieve its 
object in the shortest possible time. No 
one method at present known could find 
the whole solution of the smoke problem 
within measurable time. Why not, then, 
encourage all to “‘ have a go’”’? 


Authors’ Replies 


Mrs. Fraser-Stephen said that she felt 
encouraged by the kind reception given 
to her paper, especially since the views of 
her organization were not entirely in line 
with those of the Society. There ap- 
peared to be only three points in the 
discussion which she felt she should try 
to meet. 


In connection with Mr. Orr’s point, she 
would like to add that in view of the 
present smokeless fuel situation, she felt 
it desirable that anyone selling modern 
appliances which would burn all types of 
fuel including -coal, “ Coalite,” * ete., 
should make this clear to the customer. 
Admittedly smokelessness and thermal 
efficiency would be lower with coal than 
with coke, but it would still be better to 
use one of these appliances rather than the 
old-fashioned open fire. Multi-fuel ap- 
pliances should not be shown, as they 
were by some gas undertakings, sur- 
rounded by display material implying that 
these fires could be fuelled with coke only. 

Dr. Eaton had suggested that it was 
unfair to call the Simon _ Report 
* Utopian.” ~In’ her “paper “she “had 
attached this adjective to one point only 
of the Simon Report, namely, the 
suggestion that the amount of smokeless 
fuel necessary to replace all domestic 
bituminous coal could be achieved in 20 
years. _Now—since five years had passed 
since the Report was issued—this period 
would be 15 years. In spite of Dr. 
Eaton’s remarks, she still felt that this 
view was Utopian, particularly when one 
considered the natural shortage of suitable 
' coals, and the enormous capital cost of 
plant. In other respects, she agreed with 
him that the Report had inspired an 
immense amount of good work. 


Mrs. Fraser-Stephen agreed with Mr. 
Farquharson’s point that to lower the 
minimum for applications for improve- 
ment grant to £30 would be an incentive 
to replace obsolete appliances.. Although 
she would hesitate to criticize those in 
authority, it really looked as if the Act 
was being administered in such a way as to 
render it useless for improving those very 
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conditions for which it had been adver- 
tised as a remedy. Regarding the point 
about ‘‘ owner-occupiers,’’ ‘the—some- 
what elusive—benefits of the Act were 
extended to landlords as well, but with 
strict limitations both on rent and on the 
percentage recoverable from the tenant. 
She felt that the best thing for the landlord 
would be revision of the Rent Restriction 
Acts, to allow for a reasonable return to 
the landlord on money spent for repairs 
and improvements. The Treasury atti- 
tude towards the financing of easy pay- 
ment schemes, and the complexities of the 
law of Landlord and Tenant regarding 
fixtures, were other obstacles preventing 
many people from installing efficient and 
smoke-reducing appliances. Yet these 
difficulties were largely administrative, 
and could be solved by hard thinking 
and concerted action. She ventured to 
suggest that as an immediate task the 
Society might devote its admirable 
crusading spirit to getting these obstacles 
removed. 


Miss Lovell Burgess said that the 
Conference in general, and the women’s 
session more particularly, had brought 
home to her the need for gas, electricity 
and coke to be complementary rather than 
competitive. She would like to underline 
the observation made in her paper that 
certain fuels were best fitted to do specific 
tasks. 


From an overall, national! viewpoint the 
long-term use of derived, or secondary, 
fuels was in various ways less costly than 
the burning of raw coal—this was par- 
ticularly true of gas, because of the by- 
products, including coke, which, in- 
cidentally, needed gas for its speedy 
ignition—while from the point of view 
of smoke abatement the use, in industry 
and in the home, of secondary fuels in 
place of bituminous coal would achieve 
the Society’s object. 


Miss Norvick (for Dame _ Caroline 
Haslett) referred to the fact that the 
electrical contribution appeared to have 
drawn most of the fire. Mr. Smith and 
other gas speakers seemed to be much 
more concerned with economics than with 
hygiene in spite of the fact that the purpose 
of the session was to discuss “*‘ smoke 
prevention in the home.”’ 


On the latter there was no gainsaying 
that electricity alone provided the com- 
plete solution. On the former issue, and 
indeed in the latter also, she was most 
grateful to Mr. Skinner who she thought 
had very succinctly dealt with the critic- 
isms and introduced a more realistic note 


into the discussion. 

In her paper Dame Caroline had pre- 
sented an entirely positive case: it was 
unthinkable that millions of users of 
electric cookers and water heaters would 
willingiy return to less clean and more 


laborious methods ; she was satisfied that 
freedom of choice and more plant at the 
power stations would not only prevent 
putting the clock back but would also do 
much to advance the objects of the 
Society. 


RESOLUTIONS 


At the closing session ef the Conference 
the following resoluticns were proposed, 
on behalf of the Executive Council, and 
were unanimously agreed. 


1. THAT ‘this Conference of the 
National Smoke Abatement Society ex- 
presses appreciation of the action of the 
Government in ensuring that approved 
fuel-burning appliances only are installed 
in houses built either by local authorities 
or by private builders under licence, and, 
as a further step towards fuel saving and 
smoke abatement, the Conference urges 
the prohibition or active discouragement 
of the manufacture and sale of appliances 
that do not meet minimum standards 
of efficiency. Further, whereas the in- 
crease in value of premises is normally 
followed by increased assessment, the fuel 
situation is so serious that the Conference 
urges that the modernization of heating 
equipment should be treated exceptionally 
and urges that, on the contrary, financial 
or other inducements should be given 
to obtain this end. 
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2. THAT this Conference of the 
National Smoke Abatement Society urges 
all local authorities and industrial firms 
and associations to promote smoke 
abatement and fuel efficiency by assisting 
in and encouraging the organization 
of classes for boiler and furnace men and 
attendance at them of the men concerned. 


3. THAT this Conference of the 
National Smoke Abatement Society in- 
vites Chambers of Commerce and other 
business and industrial associations to 
consider the cost and waste to trade and 
industry caused by air pollution, and asks 
them to bring this to the notice of their 
members with a view to greater co- 
operation for the prevention of pollution 
with local authorities and the Society and 
its Divisions. The Conference records its 
appreciation of a recent resolution of the 
National Union of Manufacturers that 
calied for economy in the use of fuel, 
further research, and the extended use of 
smokeless fuels. 
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Portsmouth Conference 





SUMMARY OF EVENIS 


The delegates were welcomed and the Conference officially opened by the Right 
Worshipful the Lord Mayor of Portsmouth (Alderman Albert Johnson) on the morning 
of Wednesday, 24th September. Then followed the Presidential Address by Alderman 
Professor F. E. Tylecote, for which the Lord Mayor kindly remained as Chairman of 
the meeting. 


On the afternoon of the same day Mr. W. R. Hornby Steer, Barrister-at-Law and 
Standing Counsel to the Society, delivered the 3rd Des Voeux Memorial Lecture— 
Smoke and the Law. The Chairman of the Executive Council, Mr. S. N. Duguid, 
was in the Chair. During the evening delegates and their friends were guests of the 
Lord Mayor at a Civic Reception and Ball. 


On Thursday morning, 25th September, the session on Progress Reports was under 
the Chairmanship of Alderman J. Chapman. The reports included contributions by 
various authors on Air Pollution and Cancer of the Lung, Prior Approval, Smokeless 
Zones and other Developments in the Prevention of Domestic Smoke, Report from 
the U.S.A.. Review of Fuel Research Station Investigations on Atmospheric Pollution, 
and Local Joint Consultative Committees. 


Incentives for the Prevention of Air Pollution was the subject of the afternoon 
session, and the two papers gave the industrial and the domestic points of view. The 
Chairman for the session was Councillor F. Miles, of Portsmouth. Two resolutions, 
which are set out at the end of these Proceedings, were brought before the Conference 
and approved. One further resolution, moved on behalf of the Executive Council, 
urging that Coronation Day should be smokeless, was not carried. An Evening Party 
was held at the Royal Beach Hotel attended by guests and members of the Society. 


The last paper of the Conference was given on Friday morning by Professor R. J. 
Sarjant, of Sheffield University, on Pollution Problems in the Iron and Steel Industry, 
with Sir Ernest Smith, Hon. Treasurer, in the Chair. The Annual General Meeting 
of the Society immediately followed this paper with Mr. S. N. Duguid as Chairman. 


The authors and sessional Chairmen were particularly mentioned in the vote of 
thanks proposed by Mr. F. J. Redstone at the conclusion of the Conference. Also 
included in the vote of thanks were the Lord Mayor of Portsmouth and the members 
of the City Council, Mr. W. F. Appleton and the members of his staff, Mr. David 
Evans and the staff of the South Parade Pier, Mr. A. Kinnear, General Manager of 
the Entertainments Department, the Chairman and members of the Conference 
Committee, and the staff. 


On Friday afternoon a large party of delegates visited H.M.S. Victory and 
H.M. Dockyard, and at various times during the period of the Conference delegates 
paid visits to the Sewage Outfall Station to inspect one of the very few Beam Engines 
still in use. 


PRESIDENTIAL ADDRESS 


by 


Alderman Professor Frank E. Tylecote 
M.D., D.P.H., F.R.C.P.Lond., J.P. 


Mr. Chairman, Ladies and Gentlemen. 
I must first of all express my gratitude for, 
and appreciation of, the honour you con- 
ferred upon me last year in electing me as 
your” President. “It"came ‘as a” ‘great 
surprise to me, and I regard it as much a 
compliment to my adopted city as to 
myself. For, as you know, Manchester 
was the cradle or one of the two cradles of 
the Society, as it was there that the Smoke 
Abatement League of Great Britain was 
founded in 1909, which amalgamated in 
1929 with the Coal Smoke Abatement 
Society of London to form this Society. 
Following the injunction of the prophet, 
I propose in this short presidential address 
to first of all praise famous men, or at any 
rate to give some account of some of those 
fathers which begat us limiting myself to 
those who have passed on, and then to 
refer briefly to one or two _ topical 
matters. 


In 1603 a Sir Hugh Platt (1552-1611), a 
versatile as well as a wealthy man, pro- 
duced a form of briquette designed to 
lessen the evils of coal-smoke: this he 
described in a pamphlet under this title, 
A new cheap and delicate fire of coal-balles, 
wherein Sea-cole is by the mixture of 
other combustible bodies, both sweetened 
and multiplied. His “‘ ball’ consisted of 
two parts of sea-cole, and one part of 
small. coal, sawdust, or other suitable 
material moulded by hand with a paste 
of thin loam and water into a ball. Sir 
Hugh’s main love was agriculture and 
gardening, but he also wrote on cooking— 
in this he was not alone amongst the 
male sex of those days—and he published 
a recipe for dyeing the hair! 


But our most eminent pioneer was 
without doubt John Evelyn, best known 


perhaps as the diarist, but amongst many 
other works the author of Sylva, a stan- 
dard work. on trees, the title of which 
later became the author’s nickname. He 
lived from 1620 to 1706, being born and 
buried at Wotton, or Wooton, in Surrey. 
He only succeeded to the family estate 
at Wotton twelve years before his death 
and for a large portion of his life (1653-94) 
lived at Sayes Court, Deptford where he 
laid out famous gardens and where his 
nine children were born. His wife was 
Mary Browne, daughter of Sir Richard 
Browne, the British Ambassador in 
Paris. He first met her when on a con- 
tinental tour and they were married when 
she was only twelve years old, her first 
child—most of the nine died of small- 
pox (Jenner announced his discovery of 
vaccination in 1798)—being born when 
she was 17. To show that there was no 
objection to such early marriages in those 
days I mention that Dr. John Earle, an 
eminent divine who was. afterwards 
Bishop of Salisbury, went over to France 
to marry them in the Ambassador’s 
Private Chapel at the Embassy. 


There are many other instances of such 
youthful marriages, such as that of the 
Miss Davies, who at the age of eleven 
married the Grosvenor who is regarded 
as the founder of the Westminster line, 
and of Elizabeth Percy, daughter of the 
Earl of Northumberland, and the richest 
heiress in England, who was_ twice 
widowed at the age of fifteen. 


In 1660 the Royal Society was definitely 
constituted, and Evelyn with Robert 
Boyle, Christopher Wren, and others 
were amongst its first members and 
members of the Council. He became its 
secretary in 1672 and in 1690 was offered 


the Presidency, which he declined. That 
work of his which established him in our 
estimation was first published in 1661, a 
tract or pamphlet called Fumifugium or 
the Smoake of London Dissipated, which 
was and is, as Mr. Marsh has called it in 
his well-known work ‘‘ that most brilliant 
indictment of London Smoke.’ It was 
dedicated to Charles II (our hero was a 
great royalist and a personal friend one 
might almost say). Charles, as was his 
wont, promised to do great things and 
never did them, and his promises re- 
garding smoke abatement made to Evelyn 
were no exception to the rule. As this 
work had become very scarce indeed we, 
that is, the Society, published a new 
edition of it in 1933. This edition is still 
procurable at the Office, price Is. 6d., and 
has an interesting preface by Rose Mac- 
aulay, as well as a woodcut from Sir 
Godfrey Kneller’s well-known portrait 
of Evelyn as a frontispiece. Kneller 
lived 1646-1723 and the portrait is said to 
be c.1689. 


At the time when Fumifugium was 
written the siege of Newcastle was still 
in everyone’s mind; it had taken place 
only in 1644 and had lasted 16 weeks. 
Most of London’s coal came from there 
and was therefore called sea-coale— 
hence Sea-coale Lane in the city and the 
phrase ‘‘send coals to Newcastle.’’ So 
Evelyn’s reference to the gardens and 
orchards in the heart of London in the 
year of the siege being much more 
luxuriant and better in leaf and in fruit 
than in other years is very apt and topical. 
(In this regard it is interesting to recall 
that the then Lord Mayor of London in 
1886, when the Smoke Abatement 
Institution of that time had its great 
Mansion House meeting, drew attention 
to the comparative absence of smoke in 
the city at the week-end). But Evelyn’s 
remark is important as being one of the 
earliest references to damage to vegeta- 
tion caused by smoke. Similarly impor- 
tant is the history of the London merchant 
who came into his office in the City 
and after a short time found himself 
unable to breathe, so got on his horse— 
ready saddled at his office door—and 
hastened back to his home in the country. 
This is probably one of the earliest 
records of allergic asthma. 


But I must give some extracts in 
Evelyn’s own words. The first is taken 
from his great diary and is dated July 11th, 
1656. ‘‘Came home via -~Greenwich 
Ferry where I saw Sir John Winter’s 
new project of charring sea-coale, to burn 


out the sulphure and render it sweet.” 
The quotations that follow are from 
Fumifugium. 

i. For Diseases proceed not from so 
long a series of causes as we are apt 
to conceive, but most times from 
those obvious and despicable mis- 
chiefs which yet we take lesse notice 
of, because they are familiar; But 
how frequently do we hear men say 
(speaking of some deceased neigh- 
bour or friend), He went up to 
London, and took a great cold, etc., 
which he could never afterwards 
CLAW off again. 


ii. That this glorious and antient city, 
which from wood might be rendered 
brick and (like another Rome) from 
brick made stone and marble; which 
‘commands the proud ocean to the 
Indies, and reaches the farthest 
Antipodes, should wrap her stately 
head in Clowds of Smoake and 
Sulphur, so full of stink and dark- 
nesse, I deplore with just indignation. 


iii. But I will infer that if this goody 
city justly challenges what is her 
due, and merits all that can be said 
to re-inforce her praises and give her 
title; she is to be relieved from that 
which darkens and eclipses all her 
other attributes. And what is all 
this, but that Hellish and dismal 
Cloud of SEA-COALE? which is 
not only perpetually imminent over 
her head, but so universally mixed 
with the otherwise wholesome and 
excellent aer, that her inhabitants 
breathe nothing but an impure and 
thick mist, accompanied with a 
fuliginous and filthy vapour, which 
renders them obnoxious to a thous- 
and inconveniences, corrupting the 
Lungs and disordering the entire 
habits of their bodies, so that Cat- 
arrhs, Phthisicks, Coughs and Con- 
sumption range more in this city 
than in the whole earth besides. 

iv. I propose therefore, that by an act of 
this present Parliament this infernal 
nuisance be reformed; enjoyning that 
all these works be removed five or 
six miles distant from London 
below the river of Thames. 

v. (the aer of London) not to be paral- 
lelled in any place of Europe, save 
the Grotto del Cane, nere Naples, 
the os plutonium of Silvius, or some 
such subterranean habitation. 

Enough has now been said to indicate 
what smoke abatement owes to John 

Evelyn, but we can hardly leave him here. 


We must try to indicate his versatility, 
because his fame, like that of Leonardo 
da Vinci, rests on so many different 
talents. Apart from his great diary 
(second only in importance to that of 
Pepys, who was by the way President of 
the Royal Society in 1684 when Evelyn 
was still secretary), yet not published till 
over a hundred years after his death, he 
wrote Sylva and Terra, and many works 
ofa: lesser nature, .é:¢.;, on: medals, 
engraving, landscape gardening, and 
architecture, as well as on_ religious 
subjects, and translations of classical 
Greek and Latin works. A traveller, a 
royalist, a deeply religious man, yet 
capable of a sincere and unsullied friend- 
ship with a very young woman, Margaret 
Blagge a maid of honour at Court, who 
became Mrs. Godolphin and who. died 
when only 26 years old of puerperal fever. 
This friendship must be studied closely 
in the books about her, if one is to under- 
stand it, but lest a wrong impression be 
left here it should be stated that Mrs. 
Evelyn approved it and she was Mrs. 
Godolphin’s friend. In 1685-6-7 Evelyn 
was a Commissioner for the Privy Seal. 


But why should he, almost alone 
amongst all of his time, be interested in 
the evils of smoke? There are dozens of 
indications that he was a very sensitive 
man, but surely his appreciation of beauty 
and his sensitiveness were quickened—as 
in the case of many famous artists—by 
his long continental tour, and a giimpse 
of the scenes, shades and colours of the 
Mediterranean littoral. 

Lastly, we may record here the inscrip- 
tion on Evelyn’s tomb at Wotton as 
follows: 


Living in an age of extraordinary events 
and revolutions he had learned from thence 
this truth, which he desired might thus 

be communicated to posterity: 


THAT ALL IS VANITY WHICH IS NOT 
HONEST: AND THAT THERE IS NO SOLID 
WISDOM BUT IN REAL PIETY. 


Thanks to the kindness of Colonel 
Cousin I had the opportunity the other 
day of visiting the lovely part of central 
Surrey in which is situated the Evelyn 
family seat. One has to remember that 
although John Evelyn was born and died 
there, he did not personally enter into 
possession until a few years before his 
death. The house, Wotton Place, near 
Dorking, is now the central training 
station of the Fire Service. A large part 
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of the original building still stands, 
though much has been added. The 
terraced garden behind the house, which 
Evelyn planned, is now vastly overgrown, 
but the surroundings are most attractive, 
and the beauty and tranquillity of the 
district must have provided an_ ideal 
environment for meditation and philo- 
sophic thought. The church, unfortun- 
ately, was locked, so we could not see 
the family tombs, although many more 
modern Evelyn graves are to be found in 
the churchyard, to which they add taste 
without pretension. Because of this visit 
I feel that I now have a much better 
picture of the man and of his ideas. 


Passing from Evelyn with regret, owing 
to the lack of further time, we must next 
mention that one Thomas Owen in 1595 
brought smokeless fuel and anthracite 
from South Wales to London in order to 
help to rid London of smoke. Of some 
interest. too..are . the, facts. that. Queen 
Eleanor in 1257 had to leave Nottingham 
for Tutbury because she could not stand 
Nottingham’s smoke, and in 1578 Queen 
Elizabeth was so troubled by London’s 
smoke that the Westminster brewers 
offered to burn wood in their brewhouses. 


Timothy Nourse 


We now come to our second real pion- 
eer,- one *: Timothy .Nourse,, Gentn. sas 
the title page of his tract Campania 
Foelix describes him. This pamphlet 
was published posthumously in 1700—he 
died in 1699, and there is a copy in the 
Guildhall Library. He was an Oxford 
Graduate and a fellow of University 
College who also wrote on religion and 
husbandry; he became a Roman Catholic 
convert in} 1672; The subtitlé of this 
work is A Discourse on the Fuel of London. 
Here he covers to some extent the same 
ground as Evelyn covers in Fumifugium, 
but (after proving that the average num- 
ber of chimneys to a London house is 
nine!), he describes also the ravages 
which smoke causes in indoor furnishings, 
tapestries, etc., and the need to use wains- 
coting to replace tapestries. 


I now give two extracts from this work: 


i. ‘A bed of fourscore or one hundred 
pounds price, after a dozen years 
or so, must be laid aside as sullied 
by the Smoake which in the country 
might have been preserved fresh, and 
in its primitive lustre, for many ages. 
All forms of hangings, especially 
tapestry, are in a few years totally 
defiled by it, -and » STINKING 
RICHLEY into the bargain, as may 


be seen or smelt rather in all the 
hangings almost of ordinary houses. 
Hence it is, that of latter years, they 
choose rather to make use of wainscot 
to line their walls with, though this 
too is quickly found to lose its beauty. 
All... suffer extreamely by this 
tartanous smoake ... persons in 
their apparell ... hats, periwigs 
silks turn russet and lose their 
beauty.’ 

He then refers to the smoake getting 
between the mortar and discolouring 
buildings, and especially St. Pauls, now 
in building, ‘‘ which might have been 
convenient if the outside had been of 
plainer mould.’’ For remedy the use of 
wood and charcoal is discussed and the 
question posed—Is the quantity available 
sufficient? Is the profit and benefit we 
should obtain greater than the damage 
we suffer by the use of sea-coale? 

ii, For whilst sea-coale is burnt in so 
great a quantity (as) it is at present, 
shopkeepers must expect to have their 
wares tarnished and sullied, which 
must debase the price, let them do 
the best they can. The Citizens and 
Gentlemen must have their rich 
furniture smutted and casted and 
their closer rooms stinking and 
smoky. Their wearing apparel like- 
wise must be subject to the same fate 
and everything lose its lustre. The 
Skins and Complexions, especially of 
the fairer sex will stand in constant 
need of artificial helps, which in time 
bring Nature under inconceivable 
decays and deformity. The Build- 
ings, whether public or private must 
run the like destiny, whilst their 
streets are continually dirty and 
stinking and the town itself perpetu- 
ally plagued with coal dust and rub- 
bish. The inhabitants must be con- 
tented frequently to want the sun for 
many days together, and especially in 
season when its Beams would be 
most welcome, as also to have their 
bodies filled with coughs and rheums, 
till they fall under consumptions. All 
the innocent contents which the mind 
can take from fair prospects, whether 
of buildings, or of the country, are 
lost in these clouds; all the beauties 
and verdure of gardens are blackened 
by this sooty air; all the roads and 
walks near the city being continually 
subject to black stinking dirt or dust, 
and from this stinking and smoaky 
air it is, probably, that young infants 
are hardly to be bred up in London, 
for their new-born bodies, like tender 


plants or blossoms, are soon blasted 
by the Sulphureous Exhalation.” 


Franklin and Thompson 

Passing over another 60 odd years we 
come to several lesser contributors, first 
of all Benjamin Franklin (1706-90) an 
American Statesman and author who, 
sent to London by his Pennsylvania 
Assembly, made friends with Matthew 
Bouton, later partner with James Watt, to 
whom he wrote as follows: 

‘“T would only repeat to you the 
hint I gave of fixing your grate in such 

a manner as to burn all your smoke. 

I think a great deal of fuel would then 

be saved, for two reasons. One that 

smoke is fuel and is wasted when it 
escapes unflamed. The other that it 
forms a sooty crust on the bottom of 

the boiler, which crust, not being a 

good conductor of heat, and preventing 

flame and hot air coming into immedi- 
ate contact with the vessel, lessens 
their effect in giving heat to the water. 

All that is necessary is to make the 

smoke of fresh coals pass descending 

through those that are already thor- 
oughly ignited.” 

To this period also belongs the Ameri- 
can Benjamin Thompson, later Sir 
Benjamin Thompson, who founded in 
1799 the Royal Institution, which re- 
mains his permanent monument. He 
lived from 1753 to 1814, devoted his life 
to scientific pursuits, and was created 
Count von Rumford by the Elector of 
Bavaria in 1794. He invented the para- 
gon mirror, smokeless (or smoke-reducing) 
grates (Rumford’s fireplaces), a concealed 
kitchen, smokeless chimneys, and so on; 
and announced that with the smoke 
which was wasted in London he could 
warm every house and cook the food for 
the entire population. 

Apparently another American inter- 
ested in smoke was the great Abraham 
Lincoln, for it is recorded that on 26th 
October, 1864, he wrote to J. R. Under- 
wood as follows: “‘. . . holding these 
smoky localities responsible for the con- 
flagrations within them has a_ very 
salutary effect.” 


Modern Days 

We now come to more modern days 
and to the names in the records of the 
London league (or to give it its proper 
name, the Coal Smoke Abatement 
Society)—Sir William Richmond, R.A., 
Harold Antoine Des Voeux, Sir Lawrence 
Chubb, and Dr. J. S. Owens, all of whom 
have “‘ passed on.’ Others are still with 
us, and before going further, as regards 


-both London and Manchester, I wish to 
say that I have found it impossible even 
to mention those who are carrying the 
torch today—-I leave it for future holders 
of my office to deal adequately with them 
—and have felt it to be unfair to single 
out names from among those whose 
work is as yet unfinished. Preserving 
this line of demarcation one notes 
among the Manchester names those of 
Millicent Jast, Will Melland, our beloved 
late President, and Charles Gandy, our 
late Chairman, who I doubt not would 
have been filling my office today, and so 
much better than I can, were he still alive. 
There are also Scotland’s pioneers, and 
mention must be made of their leader 
for many years, Bailie William Brownhill 
Smith. 


Des Voeux lived from 1861 to 1942. He 
was the first Treasurer of the London 
Society and had Sir William Richmond 
as his first President. He later became 
himself the first President of the new 
National Smoke Abatement Society. He 
was for many years a member of the 
Westminster City Council, and found it a 
useful platform for his pioneer work—a 
fact which might well be taken as a hint 
by others of us similarly privileged. I 
would not deny that pioneer work re- 
quires also much time for thought, or that 
aptitude for original work which is not 
given to everyone, especially to older 
people; but a sense of dissatisfaction with 
the status quo may be the prelude to many 
valuable ideas. 


Des Voeux’s influence led to the prose- 
cution of offenders, to the appointment 
of the first smoke inspector, and later in 
1899 to the formation of the Coal Smoke 
Abatement Society and to the passing 
(here Chubb was associated with him) of 
the. Public Health (Smoke Abatement) 
Act, 1926, later incorporated with the 
Public Health Act, 1936. 


Though he experimented with gas fires, 
cookers, grates, etc., so constructed as 
to improve heating and lessen smoke 
yet he and Chubb had their livings to 
make in their professions and the lack of 
more time to devote to smoke abatement 
nearly led to the movement dying out— 
a position which was saved by Manchester 
joining up. The first conference was 
held at Buxton in 1929 with 34 members 
present. Des Voeux was still President 
of the National Smoke Abatement 
Society when he died in 1942. One 
notes that Chubb was founder, and until 
his death, secretary, of the Commons and 
Footpaths Preservation Society. 


Smokeless Zones 


T now wish to refer to two topical 
subjects. Firstly, Smokeless Zones. It 
was in this field that much of the pioneer 
work of our much esteemed and deeply- 
lamented Chairman, Charles Gandy, was 
done. But one has to recognize a disease 
before one can apply a remedy. In 
1935 he first mooted the idea at a meeting 
of the Manchester and District Branch of 
the “Society. In 1936 the ommibus® 
Manchester Corporation Act contained 
authority for the first smokeless zone— 
in the centre of the city. On May Ist of 
this year, 1952, that smokeless zone came 
into being—but in the date of its becom- 
ing effective it had been beaten by 14 
months by Coventry, who obtained their 
powers two years later than Manchester, 
but, as their area was mainly a blitzed 
site, had fewer difficulties to overcome 
in making their plans effective. The 
actual comparative figures were: In 
Coventry, where most of the land is city 
owned, there were 30 acres of ruins and 
rubble, with only 179 premises remaining 
standing and only 144 open grates in use; 
whereas Manchester zone area had 2,128 
grates in use when re-surveyed in 1949, 
and only 12 of these burnt smokeless fuel. 
Bolton, and a number of other authorities 
have taken similar powers to Manchester 
and Coventry, but have not yet imple- 
mented them. Salford’s application to 
do so has been recently refused by the 
Minister after public enquiry, the sup- 
posed reason being a present shortage 
of suitable fuel. As Salford proposed to 
deal with a very largely slum area this is 
very disappointing. One of the Coventry 
officials, in a private communication to 
me makes the following interesting 
comment on infringements: 


“Where these have been observed 
it has been found that they were due 
to ignorance or negligence on the part 
of employees. To give two examples, 
first, a member of a local firm of solici- 
tors whose offices overlook the Council 
offices telephoned the Town Clerk’s 
department and complained that a 
chimney in the offices was emitting 
dense, black smoke. Investigation 
showed that this was due to workmen 
burning, on the sectional boilers used 
for space heating, old linoleum re- 
moved from office floors. In a second 
case smoke was observed issuing from 
an incinerator in a yard at the rear 
block of temporary shops; these shops 
are owned by the Corporation and the 
contractor who erected them kindly 


supplied an incinerator for the joint 

use vor . the: Yoccupiers. Fhe “estates 

department of the Corporation were 

asked to have the incinerator removed.”’ 

He says further that all opposition 
seems finally to have died away, and it has 
not been necessary to institute any 
prosecutions. 


Sulphur 


The other topical subject I wish to 
ferer -{o. is « Sulphur. .- Phe: .enomnous 
amount of damage done to surrounding 
vegetation due to the emission of sulphur 
dioxide is well-known. So is the great 
need of sulphur in this country today. 
Calculating sulphur as being now worth 
25. per ton. here; the. Fuel: Research 
Station estimate that the quantity of 


sulphur emitted from the combustion of 
coal is about 24 million tons per annum, 
resulting in 5 million tons of sulphur 
dioxide. We therefore arrive at the huge 
figure of £62,500,000 per annum lost 
in the air every year, plus the incalculable 
value of the lost and damaged vegetation 
and property, and also plus the value of 
the lost and damaged health, as the 
annual waste loss value of sulphur. 
Facilities exist at certain large London 
power stations to require the removal of 
sulphur dioxide from the flue gases, but 
have not been fully exercised since the 
war. Even when they were, the sulphur 
was not recovered in a useful form. Here 
surely is a problem worth serious research, 
a problem of vital importance to the 
Nation at the present time. 


The Third Des.Voeux Memorial Lecture | 
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Standing Counsel to the Society. 


This is the third Des Voeux Memorial 
Lecture, and I naturally regard it as a 
great honour to have been chosen to 
undertake this responsible task and to 
deliver this important lecture at a con- 
ference attended by so many possessing 
wide practical experience of atmospheric 
pollution. 

I am particulariy glad to be associated 
with this lecture, which, as its name 
makes clear, is a memorial to the work of 
Dr. Des Voeux. I first met him when [ 
was a small boy, and he was the medical 
adviser and trusted friend of a near re- 
lative of mine. Those of you who knew 
Dr. Des Voeux will not be surprised that 
I was greatly impressed by his remarkabie 
personality. For over forty years he 
made coal smoke abatement his chief 
interest. In the words of Sir Lawrence 
Chubb: ‘‘ He never allowed himself to 
be daunted by difficulties that might well 
have discouraged a lesser man.’ Dr. Des 
Voeux was the first President of this 
Society, and for many years carried out 
the duties of that office with great dis- 
tinction. There can be no doubt that he 
deserves an honoured place in the ranks 
of those who have striven for a cleaner 
atmosphere. 

I understand that it is not desired that 
this lecture should be a factual statement 
of the law relating to smoke, but that on 
the contrary, it is desired that the lecture 
should te on broader and more generat 
lines. I shall therefore venture to put 
before you a number of matters related to 
the control of smoke nuisances which I 
hope may be of some interest to those who 
are normally engaged on the more 
practical aspects of this subject. 

So far as I am aware, the first actual 
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record of the use of coal in England is é: 
receipt given by the Abbey of Peter- 
borough in the vear 852 for “* twelve cart-+ 
loads of coal.’’ It appears that its use 
spread, and that before the close of the 
reign of Edward I it was being dug to 
some extent in most of the coalfields of 
England, Wales and Scotland. 

An early instance of smoke nuisance: 
occurred as long ago as 1257, when 
Eleanor, Queen of King Henry III was 
obliged to leave the town of Nottingham 
where she had been staying during the 
King’s absence in Wales and removed 
herself to Tutbury Castle owing to the 
smoke of the sea coal. Coal was then 
known as sea coal by reason of the fact 
that the coal first mined in England was 
dug from the sea shore where the carboni- 
ferous strata was exposed by the washing 
of the waves and tides and was called sea 
coal in order to distinguish it from 
charcoal. 

Smoke abatement, to use the modern 
term, appears to have begun in London 
in 1273 when sea coal was prohibited 
from being used as being prejudiciai (o 
human health, and even the smiths were 
obliged to burn wood; and it may perhaps 
be claimed that the earliest association of 
men for the purposes of smoke abate- 
ment and thus the forerunner of the 
National Smoke Abatement Society was 
when in 1306 the nobles, prelates and 
others going to London to attend Parlia- 
ment were greatly annoyed by the 
increasing smoke and took the lead in 
getting up demonstrations against the 
obnoxious fuel in which they were joined 
by a great body of the populace. In 
consequence a Royal Proclamation was 
issued prohibiting artificers from using 


sea coal in their furnaces. Little notice 
was taken, however, of this proclamation, 
and complaints still continued so that it 
was decided to have recourse to stronger 
measures to put an end to the use of coal. 
In 1307 a Commission of Oyer and 
Terminer was appointed with instruc- 
tions— 


‘“‘to inquire of all such who burnt sea 
coal in the city, or parts adjoining, 
and to punish them for the first 
offence with great fines and ransoms, 
and upon the second offence to 
demolish their furnaces.” 

It is recorded that one man who dis- 
obeyed the King’s command was tried, 
condemned to death, and executed for 
burning sea coal in London. 


In the records of this Society there is a 
reference to an Assize of Nuisance in 
1377, when Thomas Young, and Alice 
his wife complained that a neighbouring 
armourer had built a forge the smoke of 
which it was alleged entered their hall and 
chambers so that the value of their 
tenement was diminished to the extent 
of ten marks per annum. The result of 
the proceedings does not appear to be 
recorded. 


In 1661 was published John Evelyn’s 
~ tract ‘“‘ Fumifugium: or the Inconvenience 
of the Aer and Smoake of London 
Dissipated,’”’ in which he described the 
City of London as resembling “ . . . the 
face rather of mount Aetna, the Court of 
Vulcan, Stromboli, or the Suburbs of 
Hell, than an assembly of Rational 
Creatures, and the Imperial seat of our 
incomparable monarch,”’ and complained 
that “It is this horrid Smoake which 
obscures our Churches, and makes our 
Palaces look old, which fouls our Clothes, 
and corrupts the waters, so as the very 
Rain, and refreshing Dews which fall in 
the several Seasons, precipitate this 
impure vapour, which, with its black and 
tenacious quality, spots and contaminates 
whatever is exposed to it.” 


John Evelyn advocated legislation com- 
pelling the works of trades which were 
manifestly nuisances to the City of 
London such as ‘‘ Brewers, Dyers, Sope 
and Salt boilers, Lime Burners and the 
like’? to be removed five or six miles 
down the river. 


A Bill was prepared during the reign 
of Charles I with the object of mitigating 
nuisances arising from smoke. However, 
the bill was not proceeded with and 
somewhat remarkably no steps of im- 
portance were taken in this connection 
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for many years. 


The Festival Exhibition held on the 
South Bank site last year has directed 
attention to the early history of that 
neighbourhood; and the following refer- 
ences to smoke nuisance arising there in 
early times may be of interest. The 
records of the Court Leet of the Manor 
of The Clink, Southwark, show that on 
the 14th October, 1690, Charles Bowles 
of Southwark, glassman, was fined or, to 
use the old word, amerced, the sum of 
fifty shillings for “‘ perpetually disturbing 
the inhabitants of the Manor aforesaid 
and all persons by the smoke from his 
glass house in Rochester Yard within the 
said Manor.’ Rochester Yard was on 
Bankside, West of Southwark Cathedral. 
The above-mentioned Court Records also 
show that on the same date John Bowles 
and Phineas Bowles and partner were 
fined fifty shillings for a like offence. 

Another interesting instance of com- 
plaint of smoke nuisance in that area iS 
that of William Curtis, who, in 1779, 
opened the London Botanical Garden on 
a site now partly occupied by Waterloo 
Junction. 

The reasons for his removal of his 
plants to a new site in Brompton are best 
given in his own words: “I had long 
observed with ... regret, that I had an 
enemy to contend with in Lambeth 
Marsh, which neither time, nor ingenuity, 
nor industry, could vanquish; and that 
was the smoke of London, which, except 
when the wind blew from the South, 
constantly enveloped my plants.” 

The following instance is of interest as 
an early example of the efforts of an 
expert to belittle the injurious effects of 
smoke nuisance. 

In 1839, Mr. John Fowler, to the 
annoyance of his neighbours, converted 
the factory between his house in Belvedere 
Road and the river into a white lead 
works. Mr. James Goding was the 
proprietor of the neighbouring and then 
newly erected Lion Brewery which until 
recently was a prominent feature on the 
South Bank Waterfront. Mr. Goding 
complained to his landlord the Arch- 
bishop of Canterbury, in consequence of 
which the Archbishop served on Mr. 
Fowler a notice in the following terms: 

To Mr. John Fowler: 

It having been represented to me 
William Lord Archbishop of Canter- 
bury by James Goding Esq., to whom 
I have granted a lease of certain ground 
in the Belvedere Road—now in his 
occupation and used by him for a 


brewery on a large scale—that a factory 
or building is in course of erection in 
the yard situate in Belvedere Road 
which you hold by lease dated 1 Sept., 
1821 under me for the purpose as is 
alleged of manufacturing or preparing 
white lead and it having been further 
represented to me by the said James 
Goding that the working of such white 
lead factory will be a serious annoyance 
to the said James Goding with respect 
to his said brewery, I do therefore 
hereby give you notice to desist from 
the erection of the said factory— 
20 July 1839—-W. Cantuar. 


However, Mr. Fowler obtained a report 
from one Andrew Ure, M.D., Professor 
of Chemistry, dated 10 July 1839; he may 
perhaps be regarded as a predecessor of 
the learned gentlemen whom we are 
accustomed to hear giving evidence as 
expert witnesses in the Courts today. 
Professor Ure’s report was in the follow- 
ing terms: 


‘* This extensive factory is erected for 
making white lead according to the 
specification of a patent granted about 
2 years ago to Messrs. Batton & Dyer. 
... Mr. de la Rue Jn., a partner and 
conductor of the said patent factory 
has evinced equal judgment and 
ingenuity in the structure... to prevent 
waste of product, injury to the health 
of the workmen and nuisance to the 
neighbourhood. The first stage of the 
process is the manufacture of litharge 
from metallic lead, for which purpose 
the chimney 60 ft. high close to the 
river site has been erected in con- 
nection with a furnace about 30 ft. 
distant, the iron flue of the furnace 
being conducted through a series of 
small brick chambers where the white 
lead is dried. 


The next step is the agitation of the 
litharge along with a solution of 
nitrate of lead in an oblong copper 
pan. This can occasion no possible 
annoyance, nor can the decantation of 
the resulting subnitrate liquor into a 
series of settling cells. Being thus 
freed from the floating particles of 
litharge, the liquor is allowed to flow 
into a large round copper pan... . 
There are two ovens for making coke, 
which, being well constructed can 
prove no ground of complaint especially 
as coke ovens previously existed in the 
saire premises. 


The chimney furthest from the river 
is also 60 ft. high. It is intended for 
the furnace of the steam engine boiler 


and is quite unobjectionable.”’ 

It appears that in consequence of this 
partisan report, Mr. Fowler was _ per- 
mitted to establish the white lead factory. 
The factory buildings included two 
chimneys 60 feet high and two coke ovens. 
Fowler’s original factory and ironworks 
is shown in the well-known aquatint of the 
Lion Brewery executed by George Hunt 
and. F.C. ‘Turner. in 1836. 


In 1819, a committee was appointed by 
Parliament with the duty to inquire how 
far persons using steam engines and 
furnaces could erect them in a manner 
less prejudicial to public health and 
comfort. In due course the Committee 
submitted a report which declared that 
the evidence bore out the practicability 
of smoke prevention but as has often 
happened to reporis prepared by such 
committees before and since, no action 
was taken to implement the recommenda- 
tions. 

In 1843, a Select Committee recom- 
mended the introduction of a bill dealing 
with nuisances from furnaces and steam 
engines and expressed a hope that black 
smoke might eventually be entirely pre- 
vented. 

In 1845 another select committee 
reported that in the then state of know- 
ledge and experience it was not desirable 
to extend the provisions of any bill 
beyond the scope of furnaces used in the 


- generation of steam. The work of these 
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Committees was not without some 
success for a clause was included in the 
Railway Clauses Consolidation Act, 1845, 
requiring locomotive steam engines to be 
so constructed as to consume their own 
smoke and a clause was also inserted in 
the Town Improvement Clauses Act, 
passed two years later, in 1847, requiring 
furnaces used in factories to be con- 
structed to consume the smoke arising 
from the fuel used. 


A few years later, in 1853 and 1856, 
Acts were passed limited in their opera- 
tion to the Metropolitan area empowering 
the police to enforce provisions against 
smoke from furnaces used in steam 
raising, other furnaces employed in 
factories, public baths and washhouses 
and furnaces used in the working of 
steam vessels on the river Thames. 

An important step forward was the 
passing of the Sanitary Act of 1866, which 
empowered sanitary authorities through- 
out England and Wales to take action 
with regard to certain smoke nuisances. 
Those provisions were repealed by the 
great Public Health Act of 1875. 


Among the provisions contained in the 
last-named statute were those which 
enacted that any fire place or furnace in 
trade premises which did not so far as 
practicable consume its own smoke and 
that any chimney (other than in a private 
dwelling house) sending out black smoke 
in such quantities as to be a nuisance 
should be deemed to be a nuisance liable 
to be dealt with summarily. Local 
authorities were required to cause in- 
spection of their districts to be made from 
time to time with a view to abating 
nuisances and to enforcing the relevant 
statutory provisions. If a local authority 
made default in this respect the Local 
Government Board (as it then was) could 
authorize a police officer to take pro- 
ceedings, the costs being recoverable from 
the defaulting authority. 

The Act provided for service of notice 
requiring abatement of the nuisance, and, 
on non-compliance, complaint could be 
made before a Justice of the Peace who 
could make an order for the abatement 
of the nuisance and the carrying out of 
any necessary works and the imposition 
of penalties. Local authorities were 
empowered to enter premises for the 
purpose of enforcing the statutory pro- 
visions relating to smoke nuisances. 
Further, any person aggrieved by a smoke 
nuisance was entitled to lay a complaint 
before a Justice of the Peace with the 
same consequences as if the complaint 
had been made by a local authority. The 
Public Health (Amendment) Act, 1907 
enabled those local authorities who had 
adopted it to make byelaws respecting 
the structures of chimney shafts for the 
furnaces of steam engines, breweries, 
distilleries or manufactories. The next 
important statutory advance was the 
passing of the Public Health (Smoke 
Abatement) Act, 1926. This Act was in 
large measure the result of the efforts 
over a number of years of voluntary 
bodies whose identity is now merged in 
the National Smoke Abatement Society, 
efforts with which Dr. des Voeux was so 
closely associated. The effect of the Act 
was that it was no longer necessary to 
prove that smoke was “ black ”’ in cases 
‘where smoke was emitted in such quanti- 
ties as to be a nuisance. The definition 
of smoke was extended so as to include 
soot, ash, grit and gritty particles. The 
amounts of the penalties were increased. 
Local Authorities were empowered to 
make byelaws regulating the emission of 
smoke and were enabled to combine with 
other local authorities in undertaking 
investigations and researches into pro- 
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blems relating to atmospheric pollution 
and the abatement of smoke nuisances. 
The Act also made provision for securing 
the abatement of smoke nuisances on 
premises occupied by Government De- 
partments. 


In 1930 the Minister of Health ap- 
pointed the Local Government and 
Public Consolidation Committee which, 
as its name implies, was appointed to 
consider the consolidation of the law 
relating to Public Health and the second 
interim report of that Committee is the 
basis of the Public Health Act, 1936. 


This Act, so far as it relates to smoke 
is in consequence mainly a consolidation 
of existing enactments. It does not apply 
to the Administrative County of London 
which area is subject to control under the 
Public Health (London) Act, 1936. 


Some important local authorities in 
areas where the problems of smoke abate- 
ment have been especially urgent, have 
obtained powers under Acts limited to 
their respective localities. Early examples 
are the Nottingham Improvement Act, 
1874, the Leeds Corporation (Consolida- 
tion) Act, 1905, and the Bradford Cor- 
poration Acts, 1903-1913. Since the last 
war new principles for the prevention of 
smoke have been gaining favour, such as 
the idea of smokeless zones and prior 
approval of new fuel burning plant. 
Early examples of local acts giving 
statutory effect to these ideas are the 
City of London (Various Powers) Act, 
1946, the Manchester Corporation Act of 
the same year and the Coventry Corpora- 
tion Act, 1948. 


Scotland is, of course, not affected by 
the Acts to which reference has here 
been made. The position in Scotland is 
governed by various Acts passed during 
the last hundred years—some of general 
application (the most important being the 
Public Health (Scotland) Act of 1897), 
and some local Acts for particular areas 
as, for example, that of Glasgow, and 
more recently the Edinburgh Corpora- 
tion Order Confirmation Act, 1950. 


Since 1946 there have been placed on 
the Statute Book more than twenty-five 
local Acts, all giving effect to the principle 
of prior approval, and in many cases 
making provision for smokeless zones. 
Particulars of these may be found in the 
current Year Book of the Society. 


It must be remembered that statute law 
is not the only law administered by the 
Courts in this country, but that on the 


contrary the basis of English Law are the 
principles of the Common Law, principles 
which have been developed through the 
centuries. 


Smoke at Common Law, and apart 
from any statutory provisions may con- 
stitute an actionable nuisance. This may 
be so even when the smoke is unaccom- 
panied by noise or noxious vapours and 
whether or not it is injurious to health. 
The test as to whether smoke is a nuisance 
at common law may be summarized in 
the question put by Lord Romilly, m.r., 
in. Crump: v. -Lambert(1867). L.R:3. 
Eq. 409; when he asked: “does the 
annoyance produced materially interfere 
with the ordinary comfort of human 
existence? In the well-known case of 
Walter v. Selfe (1851) 64 E.R. 849, 
Knight Bruce, V.C. applied the test 
““ought this inconvenience to be con- 
sidered as more than fanciful, more than 
one of mere delicacy or fastidiousness as 
an inconvenience materially interfering 
with the ordinary comfort physically of 
human existence not merely according to 
elegant or dainty modes and habits of 
living, but according to plain and sober 
and simple notions among English 
people?” 


The advantages of taking action under 
Common Law rather than under the 
statutory procedure are threefold: 


(1) Loss sustained can be compensated 
by damages awarded against the 
Defendant; 


(2) The future may be safeguarded by 
undertakings ‘“‘ given by the De- 
fendant and included in an enforce- 
able as part of the Order of the 


Court; and 
(3) If, as is invariably the case, the 
Order of the ~Court. .imcludes 


a9; 


“liberty to apply,’ it will not be 
necessary to commence fresh pro- 
ceedings in the event of the nuisance 
recurring. 


An action for nuisance at common law 
is the appropriate remedy against smoke 
emitted from the chimney of a private 
house which is, of course, excluded from 
the statutory nuisances defined in section 
101 of the Public Health Act, 1936. I 
will not dwell on the legal position today, 
which is probably a matter with which 
most of those present are very familiar, 
and is in any case a matter upon which 
information is easily accessible. It is, 
however, to be noted that generally 
speaking the law—both Common Law 
and Statute Law—has been based on the 
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principle that smoke, like other nuisances 
such as joud noises or offensive smells, 
was not prohibited absolutely but only 
checked or abated when it was of such a 
degree as to constitute a nuisance. As is 
well known, a number of difficulties have 
arisen in practice affecting the adminis- 
tration of the Public Health Acts by local 
authorities. 

Difficulties which will be present in the 
minds of those actively engaged with such 
problems include the following: 


(1) the defence under Section 103(3) 
that the best practical means have 
been taken to prevent the nuisance; 


(2) the exclusion of smoke from the 
chimneys of private houses from 
the operation of section 101; and 


the failure to secure the enactment 
of byelaws as effective as the cir- 
cumstances require, in particular 
for the control of smoke of colour 
other than black, and for the pro- 
vision of smokeless heating and 
cooking equipment in new build- 
ings. 

It must, I think, be assumed that the 
present form of smoke control under the 
Public Health Acts will continue for a 
number of years and that the immediate 
objective of those concerned with smoke 
abatement should be to make the existing 
form of control as effective as possible. 
This objective will be promoted by the 
methods promulgated by this Society not 
least by securing a greater number of 
smoke inspectors and by improving the 
conditions and status of those possessing 
the necessary qualifications. 


I suggest that whereas in the past the 
steps taken to secure smoke abatement 
have been based on prosecution and 
penalties the tendency in the future will 
emphasize the necessity of preventing 
the nuisance from arising by controlling 
the conditions which give rise to smoke 
1s wites Short; thes: keynote: of future 
action to abate smoke nuisances will be 
‘** Prevention rather than Prosecution.” 


One example of this trend will, I hope, 
be the gradual increase and expansion of 
smokeless zones, an idea first suggested 
by the late Mr. Gandy, Chairman of the 
National Smoke Abatement Society. In 
my view this is an aspect of the greatest 
importance. It has been the subject of 
interesting and valuable papers and 
articles with which the members of this 
conference are no doubt acquainted. The 
first smokeless zone came into operation 
in Coventry on March Ist, 1951, and was 
followed by Manchester on May Ist of 
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this year. As already stated, a number 
of other local authorities have obtained 
statutory powers for this purpose. 


It is a matter of regret and disappoint- 
ment that the Minister of Housing and 
Local Government has declined to 
sanction the proposals submitted by 
Salford Corporation. 


Smokeless zones in the limited number 
of cases for which powers have been 
obtained are, of course, for the time being 
experimental, but there can be no doubt 
that their possibilities are considerable. 


Another direction in which the tendency 
of prevention rather than prosecution is 
apparent is the development of the method 
of prior approval. This is also a matter in 
which the Society has rightly given 
assistance and encouragement. The ap- 
plication of this principle is probably as 
important for purposes of fuel economy 
as for smoke prevention. This method 
of control is happily developing and I 
understand that a factual progress report 
thereon is being given at this conference 
and will no doubt be of great interest. 
The practical aspects of developing con- 
trol of this character by legislation may 
require a review of the administrative 
aspects of smoke prevention. If control 
is to remain in the hands of the present 
local authorities, there will be a need for 
a larger number of officers qualified in 
combustion technology. This naturally 
gives rise to the question as to whether 
or not control could be more efficiently 
and economically carried out by authori- 
ties exercising powers over larger areas 
such as Joint Boards or possibly regional 
authorities who would have the assistance 
of expert technical advice not available 
at present to some smaller authorities. 


I suggest that the urgency of the need 
for more effective control of the sources 
of smoke nuisance is such that we cannot 
afford to wait until such time as the 
ordinary Local Government boundaries 
may be revised to suit the needs of modern 
requirements but that consideration of 
the boundaries of areas for purposes of 
smoke control is a matter which brooks 
no delay. 


The valuable comments relating to this 
matter contained in Mr. Marsh’s well- 
known book Smoke deserve the fullest 
consideration of all concerned; The 
rapid increase in the number of dwellings 
now being erected by housing authorities 
draws attention to the great contribution 
that could be made to the reduction of 
smoke nuisance by restricting the heating 


facilities therein to electricity, gas or 
smokeless fuels; this naturally leads to 
the consideration of the conditions that 
can properly be imposed in granting 
licences for the erection of dwellings by 
private individuals. Experience of cities 
in which advance has been made in smoke 
abatement shows that the best results 
need more than the existence of Acts of 
Parliament and Byelaws, they require the 
active co-operation of owners and 
business executives who are in a position 
to determine, or to have determined, the 
cause of smoke from their plants. 


Many industries, factories and build- 
ings have old boilers or furnaces which 
are inefficient or too small for present 
requirements. Replacement of or changes 
in such equipment may be expensive but 
will often prove a good investment by 
reason of consequential reductions in 
costs. In these days the complication of 
modern civilization tends to a greater 
consideration of action calculated to 
safeguard the welfare of individuals. It 
is wrong that countless individual citizens 
should suffer damage to their health, 
property or comfort by preventable 
nuisances caused by the selfish few. 


The degree of smoke regulation or air 
pollution control will, in large measure 
depend on the temper of public opinion 
in the area. In the long run it is the force 
of public opinion that determines the 
nature and degree of control which will 
be tolerated by a free people and it is of 
importance that public opinion should 
be directed in the right way. It is for 
this reason among others that conferences 
such as this can play an important part 
in the achievement of our aims. 


It is of interest to note some of the 
steps taken to deal with the problem of 
smoke in countries abroad. 


Whereas in this country penalties some-: 
times severe have been imposed for the 
causing of smoke nuisances, in the 
United States of America the approach 
to the problem was different. When 
smoke abatement measures were begun 
they inflicted no penalties, but inaugur- 
ated an educational programme which 
involved many meetings and classes for 
different groups. 

Organized smoke abatement in_ the 
United States may be said to have started 
in 1866 in the City of St. Louis, Missouri. 
Since that time more than 200 cities in 
the United States have undertaken smoke 
abatement and air pollution control pro- 
gramimes in greater or less degree. You 
may think that the term “‘ Smoke Regu- 


lation Engineer ’’ which is there applied 
to the municipal officer concerned with 
these matters is an appellation which has 
much to be said for it. The more recent 
ordinances all provide for regulation by 
strict prior approval accompanied by 
fees for the necessary certificate which 
assist the finances of the smoke control 
authority. 


In Canada the City of Montreal has 
recently been much concerned with these 
problems. Montreal now has an entirely 
new smoke and air pollution byelaw, and 
a new Smoke Control Division adminis- 
tered by qualified engineers and inspectors. 


The byelaw provides for a penalty of 
40 dollars per day for violation of the 
prescribed standards and limitations in 
smoke emission, and requires that plans 
must be submitted to the Smoke Control 
Division for approval before permits are 
given for any future installations or 
alterations and that present installations 
be rectified to conform with the prescribed 
requirements. This Smoke Byelaw was 
prepared after a careful study of a great 
number of byelaws in force in different 
cities and has been found to be most 
effective. 


In June of this year it was estimated by 
the municipal authorities of Montreal 
that there was only a quarter as much 
railway smoke there then as a year ago, 
and only half as much factory smoke. 
This improverrent cost $1,250,000. Seven 
inspectors and two engineers with ap- 
propriate office staff were employed 
throughout the year. 


In Australia the problems of atmos- 
pheric pollution have recently been 
attracting attention in the city of New- 
castle, New South Wales, a city which 
claims to be the industrial capital of the 
Commonwealth. This City has enjoyed 
rapid and prosperous development of 
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Industry, and is today faced with the 
problem of how to effectively minimize 
atmospheric pollution so as not to inter- 
fere with productivity. 

The first practical step has been the 
establishment of a Smoke Abatement 
Advisory Panel which created leadership 
in this field in Australia. 

The Panel comprises members of the 
Health Committee of the City Council 
and representatives from the local In- 
stitute of Engineers, Maritime Services 
Board, Railway Department, Chamber of 
Commerce, Chamber of Manufacturers 
and a fuel and technical expert all operat- 
ing in a voluntary capacity and meeting 
at monthly intervals. 

It is stated that the efforts of the panel 
have resulted in many improvements and 
that the drift towards greater pollution 
synonymous with industrial expansion 
has been arrested. 

In most, if not all of the countries of 
Western Europe laws for the protection 
of public health may be applied against 
the nuisance of industrial smoke. 

In general the penalties are mild and 
complaints are often made as to the 
ineffectiveness of the operation of the 
legal provisions by reason of them not 
being observed. However, where legal 
action has been taken the general experi- 
ence is that invariably a marked improve- 
ment occurs. 

Those of us at the Conference are well 
aware that much remains to be done in 
this country in order to achieve our aims 
and that the successes gained by our 
efforts in the past are in no sense grounds 
for complacency in the future. Neverthe- 
less, I believe it to be true that in this 
vital matter of smoke abatement this 
country is giving leadership to all those 
who are our allies in this crusade in 
countries abroad and overseas. 


PROGRESS REPORTS 





AIR POLLUTION AND CANCER 
OF THE LUNG 


by 


Percy Stocks, C.M.G., M.D. 


Senior Research Fellow, British Empire Cancer Campaign, and Medical Statistician, 
World Health Organization 


In evidence relating to probable effects 
of the location of industry on death rates 
in the past, given by the General Register 
Office to the Royal Commission on the 
Geographical Distribution of the Indus- 
trial Population some fifteen years ago, 
I mentioned the higher mortality from 
respiratory diseases which had always 
characterized towns on the western side 
of the Pennine Chain compared with those 
on the Yorkshire side. Mills and factories 
had usually been built in the bottoms of 
the valleys, convenient for rail, road and 
canal transport, and the dwelling houses 
had tended to spread up the hill slopes, 
with the result, I suggested, that since the 
prevailing winds were westerly, the east 
Lancashire towns were generally more 
pickled in their own smoke than the 
Yorkshire towns. This applied also to 
parts of the Potteries; but as an example 
of an industrial city which seemed to me 
to escape the worst of its smoke and 
rather to inflict it on the countryside to 
the east, dimming the sun over long 
distances, I instanced Sheffield whose 
death rates from respiratory disease were 
low. 


At that time, when we thought of fatal 
respiratory disease, it was in terms of 
pneumonia, bronchitis and tuberculosis of 
the lungs, which together were causing 
about 80,000 deaths a year in England 
and Wales in 1935. The death rates from 
those causes had for long been falling 
slowly, but another disease was coming 
into the picture, without attracting much 
attention, namely cancer of the lung and 
bronchus, which doctors recognized as 
the cause of about 3,400 deaths in 1935. 
During the next 15 years the position 
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changed very greatly, for thanks partly 
to the discovery of the sulphonamide 
drugs and penicillin, the total deaths from 
pneumonia, bronchitis and pulmonary 
tuberculosis fell to about 60,000, whereas 
those attributed to lung cancer increased 
to 12,000. When drawing conclusions. 
from such startling changes it has to be 
remembered that many deaths from lung 
cancer were not recognized as such in the 
past, being attributed to pneumonia or 
chronic bronchitis, or occasionally to 
phthisis. Infection often caused lung 
cancer patients to die of pneumonia in an 
early stage of the disease before its true 
nature could be recognized, whereas now 
such early death may be prevented by the 
new drugs, and the cancer then progresses 
and is diagnosed as such by the time it 
proves fatal. However that may be, it 
would be dangerous to assume that the 
steady and rapid increase in lung cancer 
mortality, as indicated by death certifi- 
cates, can be explained away so con- 
veniently, for the year by year increase 
shows no sign of lessening. We have to 
anticipate now that out of any assembly 
of 400 men aged about 55, at least ten 
will die of lung cancer within the next 
20 years, even if the rate remains at its 
present level. 


Carcinogenic Substances 

Although we do not yet know the true 
nature of cancer, quite a number of 
chemical substances have been proved to 
be carcinogenic, that is to say capable of 
producing cancer when continually or 
frequently in contact with certain parts 
of the body. People exposed to such 
substances repeatedly in the course of 
their occupations often developed cancer, 


and by suitable precautionary measures 
chimney sweeps, mulespinners in cotton 
mills and chrome workers have for long 
been protected from skin cancer. Simi- 
larly, handlers of certain luminous paints 
need to be protected against cancer of the 
bones, and chemical workers in certain 
processes of dye manufacture against 
cancer of the bladder. It was reasonable 


to suppose, therefore, that lung cancer - 


could be induced by inhalation of some 
carcinogenic substance, which might come 
from coal gas, road dust, petrol fumes, 
smoke from domestic chimneys, industrial 
smoke, tobacco smoke, or some other 
source of air pollution. It has been 
found, for example, that lung cancer is 
very prevalent amongst certain workers 
in the chromate industry, and in a par- 
ticular mine where the dust was very 
radio-active; and statistics also indicate 
some excess of mortality in some occupa- 
tions connected with coal gas production. 
With these facts and possibilities in mind, 
the Medical Research Council called a 
conference in 1946 to consider what 
investigations could be carried out, and a 
working party initiated several studies 
which have already proved fruitful. 

In the first place, a series of 709 patients 
found to have lung cancer in a number of 
London hospitals were questioned as to 
their history of tobacco smoking, and 
compared with a series of patients found 
to have cancer in other organs such as the 
stomach, or no cancer at all. The resulis, 
published in a paper by Doll and Bradford 
Hill in 1950,1 showed a remarkable pre- 
ponderance of heavy tobacco smokers 
amongst the lung cancer patients. Cigar- 
ette smokers were more liable to develop 
the disease than pipe smokers, and the 
risk appeared to increase in proportion 
with the number of cigarettes smoked. 


Only two men who had always been non- 
smokers were found amongst 649 cases, 
compared with 27 amongst the same 
number of men in the control group who 
did not have lung cancer. Inhaling did 
not appear to add to the risk. A similar 
study by Wynder and Graham in 
America,” of 605 men with lung cancer, 
produced almost the same result, except 
that the risk seemed to be increased by the 
habit of inhaling. These researches have 
proved, in my opinion, that tobacco 
smoking is an important factor in the 
genesis of lung cancer; but they have not 
proved that it is the only important 
factor, and statistical evidence can now 
be advanced in favour of the view that 
atmospheric pollution by some carcino- 
genic substance present in smoke from 


18 


domestic chimneys may be an additional 
factor. 

In a report on the Regional Distribu- 
tion of Cancer Death-rates in England 
and Wales, issued from the General 
Register Office in 1947, I showed that 
London and certain large cities, notably 
Manchester, Liverpool and Nottingham, 
had peculiarly high rates for lung cancer 
during the decade 1921-30; and that there 
was in general a steep downward gradient 
of rates from London, through large and 
small towns to rural districts. Further- 
more, amongst the county boroughs there 
was a curious correspondence in the 
reverse sense between their lung cancer 
death rates and annual averages of the 
amounts of recorded sunshine. I con- 
cluded that either smokiness of the atmos- 
phere is an important factor in itself in 
producing cancer of the lungs, or sunshine 
is an important factor in preventing its 
incidence. 

Atmospheric dust is known to contain 
at least three substances believed to be 
carcinogenic, namely arsenic, benzpyrene 
and radio-active particles. Of these arsenic 
is also present in tobacco; and it has been 
found recently that the arsenic content of 
urban air is twice as great in winter as in 
summer, suggesting that domestic con- 
sumption of coal is the chief source since 
industrial smoke does not vary greatly 
with season. However, it has been 
estimated that the amount of arsenic 
inhaled in a year by ordinary breathing 
would only be of the order of half a 
milligram, or the content of about 100 
cigarettes. Waller* has just shown that 
the benzpyrene content of the air of eight 
towns had an even more pronounced 
winter excess than arsenic, and that it 
increased with size of town, these facts 
making it probable that domestic smoke 
is the principal source of the benzpyrene 
in the air. 


Death Rates in Towns 


Such findings seem to link up with the 
results of a further statistical research on 
death rates in English towns which I 
completed a few months ago and which 
has been published in the British Journal 
of Cancer. First of all I worked out 
standardized mortality figures for cancer 
of the lung and bronchus amongst males 
in each County Borough and each Metro- 
politan Borough during the recent period 
1946-49. The County Boroughs and 
London were then arranged in groups 
according to the number of inhabited 
dwellings at the last census, and when 
two or more of the towns were actually 


contiguous (as for example Liverpool, 
Bootle, Birkenhead and Wallasey) they 
were treated as a single unit. There were 
five groups of adjacent towns having 
more than 200,000 occupied dwellings, 
and of these the London, Manchester and 
Merseyside groups gave lung cancer 
indices around 160, whilst the Birming- 
ham and Leeds groups registered 134 and 
132. It is interesting to note that in 
the first three groups the population 
densities” per acre were 25 ‘or more, 
whereas in the Birmingham group it was 
20 and in the Leeds group only 11. A 
high population density per acre implies 
also a high density of domestic chimneys 
per acre, and, assuming the proportion 
using coal fires to be constant, pollution 
of the atmosphere by domestic smoke 
must depend on at least three factors, the 
total number of dwellings, their concen- 
tration together and the effects of wind. 
I will refer to wind presently; what IT wish 
to point out here is that, apart from the 
size of town, there is a positive correlation 
between density per acre and lung cancer 
mortality. 

Let us now look at the other towns, 
in descending order of the number of 
occupied dwellings. Sheffield comes next 
with 124 thousand dwellings, and its 
mortality figure was 135, similar to 
Birmingham and Leeds. Then come New- 
castle with Gateshead. with 87 thousand 
dwellings and a mortality figure 114; and 
a group of 6 towns each having between 
50 thousand and 85 thousand dwellings, 
giving an aggregate mortality figure 113. 
After that come 3 towns each with 40 
thousand to 50 thousand dwellings, mor- 
tality 107; 12 towns each with 30 thousand 
to 40 thousand dwellings, mortality 104; 
13 towns, each with 20 thousand to 30 
thousand dwellings, mortality 100. Fin- 
ally there are 29 towns having less than 
20 thousand dwellings, which gave an 
aggregate mortality figure of 89. The 
lung cancer mortality index for men 
decreased with remarkable regularity, 
therefore, according to number of 
occupied dwellings, from about 160 in the 
largest and most crowded urban groups 
to 89 in the smallest. Within the groups 
having less than 50 thousand dwellings 
there was a large variation for individual 
towns, which could be explained by the 
small numbers of deaths in any one town 
and by special peculiarities. The seaside 
resorts Brighton, Southend, Eastbourne 
and Southport have rather high rates, but 
they are dormitory towns and places to 
which many men retire after working a 
lifetime in London, Manchester and 
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Liverpool, so they seem to be exceptions 
which prove the rule. Cardiff and 
Swansea also have higher rates than their 
sizes seem to warrant, as have also St.. 
Helens and Warrington. 


I have repeated this analysis for deaths 
of females using a long period of 19 years 
from 1921 to 1939 in order to get large 
enough numbers, because the ratio of 
male to female mortality at ages between 
45 and 65 is about 7 to 1 in the towns and 
44 to 1 in rural districts. The result is 
much the same, except that no sign of any 
increase with size of town occurs until 
40,000 dwellings are reached, the mortality 
index I used remaining around 75 in towns 
Up,.to.that..size.. the imdex then rises 
quickly to levels of 120 to 140 in urban 
areas with over 100 thousand dwellings. 


The Population Density 


When the population densities of large 
cities are examined in detail, it is found 
that the density per acre in successive 
zones around the business centre falls off 
according to a mathematical law as the 
distance from the centre increases. If 
domestic smoke is an important factor in 
producing a disease, then if there was no 
wind at all the highest incidence of that 
disease would be expected about the 
centre of the town, diminishing in all 
directions outwards. If there was wind 
coming from every direction equally over 
the year, a more diffused, but. still 
symmetrical, distribution of incidence of 
the disease would be expected. Actually 
wind does not blow from all quarters 
equally, and I find that when the wind 
directions at Greenwich in 12-hour 
periods throughout the year 1950 are 
analysed, wind was blowing from one 
quarter of the circle distributed around 
WSW during half the time, whereas it 
was coming from the reverse quarter 
around ENE, and from each of the other 
quarters, during only one-sixth of the 
time. The: expected. efiect of this: pre- 
vailing direction on smoke density would 
be to shift the maximum some distance 
from the centre of Greater London to- 
wards ENE. It is interesting to find, there-. 
fore, that the map of lung cancer mortality 
in the county of London during 1946-49. 
shows a large black patch with the highest 
death rates covering Finsbury, Shoreditch, ' 
Bethnal Green, Stepney and Bermondsey, 
just where it should be. This might be 
due to peculiarities of social distribution 
rather than to smoke and movements of, 
the atmosphere, but there is no evidence: 
as yet that lung cancer is more prevalent. 


in one social class than another, taking the 
country as a whole. 

It is safe to say, I think, that the 
statistical facts we have extracted so far 
fit in rather well with the hypothesis that 
atmospheric pollution by domestic smoke 
is an important factor in the genesis of 
lung cancer, and that tobacco smoking is 
superimposed upon it as another impor- 
tant factor. One cancer producing sub- 
stance might be common to both kinds of 
smoke in which case the risk of contract- 
ing lung cancer would depend on the total 
dose received from both sources; and from 
that it would follow that it is more 
dangerous to smoke 30 cigarettes a day 
if one lives or works in a large town than 
if one lives and works in the country. 
The same would be true if the carcinogens 
A and B are different but nevertheless are 
additive in their effects in the sense that 
whilst the body could safely deal with, say, 
one milligram of either A or B, its defences 
might not stand against both together. 
If A and B act independently, however, 
the relation between risk of lung cancer 
and number of cigarettes smoked should 
be the same for town dwellers as for 
country dwellers. An investigation has 
now been started by the British Empire 
Cancer Campaign in Liverpool Hospital 
Region and North Wales in the course of 
which we hope to find out whether that is 
the case or not, and also to see whether 
smoking habits are different in town and 
country and whether any other factors are 
associated with lung cancer, such as use of 
anthracite or oilstoves. 

Much of what I have put before you is 
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no more than conjectural as yet, but it 
can be and will be tested by field research. 
If it proves to be a correct interpretation, 
then it will provide an additional incentive 
to the work of your Society. It will do 
more than that, however, because if the 
aggravating causes in cancer of the lung 
can be identified and then abated to some 
extent, the same might be done for other 
forms of cancer which are responsible for 
much suffering. Ten per cent. of pre- 
vention would be much better than ten 
per cent. improvement in the results of 
treatment. Tuberculosis has been gradu- 
ally defeated in the last 80 years, not by 
spectacular destruction of the tubercle 
bacillus by some wonder drug but by 
abating one by one those social factors 
which intensify the doses of infection we 
are exposed to, and those nutritional 
factors which lower the defences of the 
body against the bacillus. Cancer may 
have to be defeated in the same sort of 
way; and I think that in the long run the 
perseverance of your Society will contri- 
bute to that, as it has already undoubtedly 
contributed to the reduction of other 
diseases. 
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FROM THE ULS.A. 


by 


Henry Burns 
Senior Inspector, Air Pollution Control District, County of Los Angeles, California 


It is with great pleasure that I find my- 
self here again to renew old friendships 
and participate in your programme. I 
am grateful for the kind invitation asking 
me to add a bit concerning the work of 
our organization, and the progress we 
have made. 

While I had not planned this purposely, 
what I have to report by way of progress 
seems to dovetail exactly with your cur- 
rent problems. In the past fiscal year, 
due to our system of Prior Approval, 
industry in Los Angeles County has 
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installed basic equipment valued at 
£12,830,000. This brought the total 
installation cost of basic equipment since 
the inception of Prior Approval, to 
£18,100,000. During this four-year 
period, control devices installed by indus- 
try on basic equipment with the approval 
of our engineering department, cost 
£2,355,000 of which £873,000 was spent 
in the last year. The total cost of opera- 
ting the Los Angeles County Air Pollu- 
tion Control District for the 1951-1952 
fiscal year was a mere £164,500. 


As a result, a very marked reduction in 
air pollutants can definitely be shown. 
Prior Approval has been the main factor 
in the reduction of 300 tons of sulphur 
dioxide, 80 tons of smoke, and 60 tons of 
dusts, fumes, and mists. Let us not lose 
sight of the fact that these are daily 
figures. This reduction has_ brought 
about a total overall daily elimination of 
all air contaminants of approximately 
30 percent. These results could not have 
been accomplished without a rigidly 


enforced programme coupled with in- - 


tense research in trying to determine the 
reasons for air pollution. 

The obvious being now definitely 
known and controlled, our research 
programme has taken us a step further 
along the road of progress. The latest 
developments tend to show that invisible 
gases, high ozone content, and unsatur- 
ated hydrocarbons, are, among others, 
great contributors to the problem. 
Although only recently identified as a 
source, unsaturated hydrocarbons are 
already being eliminated to the tune of 
80.tons daily at the refineries. 

While it is still too early to be definitely 
positive, a series of experiments conducted 
by Dr. A. J. Haagen-Smit of the Cali- 
fornia Institute of Technology, have 
shown that gasoline vapours and oxides 
of nitrogen, under the action of sunlight, 
form peroxides, aldehydes and acids, as 
well as ozone. Combinations of these 
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materials in the atmosphere tend to pro- 
duce a chain reaction that keeps increas- 
ing the pollution. On the basis of these 
discoveries, steps are being taken to 
eliminate as many of the sources as 
possible so as to still further reduce the 
man-made poisons in our air. 

Needless to say, the expenditures for 
approved basic equipment as well as for 
control or collection equipment is not 
always a total loss for industry. For 
example, in the collection of sulphur 
dioxide emissions from the refineries, 
certain chemical companies as well as 
the refineries themselves, are able to 
recover elemental sulphur and to produce 
sulphuric acid and ammonium sulphate. 
Thus not only are the contaminants 
removed from the atmosphere, but also 
in so doing, a valuable product is pro- 
duced which is in rather short supply at 
the moment and which helps to pay in 
part or in toto for the cost of the control 
equipment. 

In closing, if | am permitted the liberty, 
might I say to you, “continue the good 
work.”’ If there are any present who have 
doubts as to the values of Prior Approval, 
these few facts presented which show a 
result of our work, should be a spur 
toward your goal, which is exactly like 
ours. Again let me extend my apprecia- 
tion for being permitted to add my bit, 
and in your welcoming me “* home as it 
were: 


ADVISORY 
LANCASHIRE 


Alderman Ethel Hanley, M.B.E., J.P. 


Chairman—Health Committee, Borough of Widnes 


Introduction 

The Consultative Advisory Commit- 
tees in the North West Division are as 
follows: 


Formed 
Borough of Widnes Feb., 1947 
St. Helens and District .. June, 1949 
Burnley and District Nov., 1949 
Borough of Rochdale Jan?) 1952 
Nelson and District Feb., 1952 


In each case, the initiative to establish 
the Committee came from the major 
local authority as can be understood, and 
while the constitution varies in detail, 
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each Committee is representative of 
different local interests and points of view, 
and includes also regional representatives 
of the Ministry of Fuel and Power, Gas 
and Electricity Authorities, together with 
the Alkali Works Inspector for the area. 
It should be stated that the advice and 
assistance of these latter members have 
proved of great value. 

The objects of the Committee are of 
course, the same in each case though 
perhaps differently expressed, but in 
essence they are: 

(a) To create and maintain public 


interest in the abatement and pre- 
vention of air pollution from what- 
ever source; 

To deal with the difficulties of 
factory owners in regard to smoke 
and fumes emission, fuel problems, 
plant, equipment and the like; 

(c) To consider new developments in 
technique in relation to smoke 
prevention ; 

(d) To educate boiler-house personnel 
in proper methods of stoking, etc. 

(e) To act as liaison between the Local 
Authority and the factory owners. 

The Committees are of course, consul- 

tative and advisory only, the statutory 
powers being exercised by the individual 
local authorities, who also meet such 
approved administrative expenses of the 
Committees as may be incurred. 


(5) 
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Borough of Widnes 


The first Committee to be established 
was at Widnes just over five years ago. 
Widnes is an industrial town in South- 
west Lancashire with a population of 
48,000, the chief industries being heavy 
chemicals and copper refining. 

There are 45 major factories with over 
a hundred chimneys emitting smoke and 
gases, from boilers, furnaces and other 
processes, and numerous low stacks and 
outlets which do not break the skyline 
but are capable of emitting smoke and 
fumes. For power plant alone there are 
116 Lancashire and 19 other type boilers. 
Seventy plants are mechanically stoked 
and 61 are hand-fired. Added to this 
there are approximately 13,900 dwellings 
and business premises. 

The factories are situated roughly in the 
form of an arc from south-east to south- 
west of the town. All winds between 
these two points convey the factory smoke 
over the centre of the town and the resi- 
dential areas, whilst from the other 
direction the pollution is chiefly from 
domestic fires. 

During the year 1935 steps were taken 
by the Local Authority to estimate the 
amount of the pollution. They therefore 
became a co-operating body with the 
D.S.I.R. and two deposit gauges were 
placed in selected positions. Recordings 
were taken until the outbreak of the war 
which gave the following average monthly 
deposits, in tons per sq. mile : 


1936 43.76 
1937 30.6 

1938 34.26 
1939 29.46 


These figures proved that Widnes had 
a serious smoke problem, and in 1946 
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the Borough Council made a Byelaw 
under section 104(1) of the Public Health 
Act, 1936; ‘but were unsuccesstulein 
obtaining its confirmation by the then 
Minister of Health. 

Adopting a different approach to the 
problem therefore, a local conference on 
Atmospheric Pollution was convened 
under the auspices of the Health Com- 
mittee, which resulted in the formation 
of the Consultative Committee. 

Meetings are held quarterly when the 
Senior Sanitary Inspector presents a 
report on the recordings of deposits, - 
smoke observations and the difficulties 
and complaints which have been dealt 
with. During the last two years the 
Committee have visited various factories 
by arrangement with the managements to 
obtain first-hand knowledge of the 
processes and the precautions taken to 
minimise or prevent nuisance. 


Deposit Gauges.—In September, 1947, 
three stations, each provided with a 
standard deposit gauge and lead peroxide 
apparatus for the estimation of sulphur 
dioxide were put into operation, and 
following upon a recommendation of the 
Consultative Committee a further two 
stations were installed in 1950. There is 
now a record of the extent of the pollu- 
tion in Widnes, over a period of five 
years from which the following average 
monthly deposits in tons per sq. mile 
have been taken: 


1948 22.45 
1949 20:97 
1950 20.58 
1951 23.74 


These figures show a large reduction 
from the pre-war recordings. 


Estimation of Sulphur.—Sulphur diox- 
ide from processes other than the com- 
bustion of fuel at times gives a high 
recording, but it is remarkable how 
favourably Widnes compares with other 
industrial towns, especially considering 
that heavy chemicals is the main industry. 
During 195i, sulphur as measured by 
the five widely-spaced lead peroxide 
instruments and expressed in milligrams 
of SO, per day, per 1,000 square centi- 
metres, revealed the highest daily average 
to be 31.14 mgms. in January and the 
lowest 11.4 mgms. in July, the daily . 
average throughout the year being 17.25 
mgms. A smoke filter and volumetric 
sulphur dioxide apparatus has been 
provided which is mounted on a base 
board. Being portable, this apparatus 
has been used with success in various 
parts of the town in investigating com- 


plaints of smoke emission during night 
time. It is in daily operation at the 
Health Department which is situated in 
the centre of the town. 


Smoke Observations.—Daily observa- 
tions are made, and in all cases of ex- 
cessive emission, graphs of the observa- 
tions are sent to the managements con- 
cerned. 


Weather.—Daily recordings are made 
of the rainfall, maximum and minimum 
temperature, humidity and the wind 
direction and velocity. 

An anemo-biagraph has recently been 
installed at the Health Department 
which provides accurate details of wind 
force and direction throughout the full 
day making it possible to trace sources 
of pollution and greatly assists in the 
investigation of complaints of smoke 
or fumes when specified times of emission 
are stated. 


Domestic Smoke.—Every encourage- 
ment is given to householders to install 
fireplaces for the burning of smokeless 
fuels and the local builders have proved 
to be very co-operative on this point. 
The Local Authority in their new houses, 
and in all replacements of fireplaces, fit 
only grates which are capable of burning 
smokeless fuels. 

Publicity —During 1950 and 1951 three 
exhibitions were held in Widnes in con- 
nection with Local Industries and Local 
Government. At each, the Committee had 
a stand showing the steps being taken to 
reduce smoke. These efforts were well 
patronized and thousands of pamphlets 
were distributed. One pamphlet con- 
tained photographs of the town during 
heavy smoke emission and the opposite 
effect on a clear day with little or no 
smoke. This had a very large circu- 
lation and aroused great interest. 

Education.—Soon after its formation, 
the Committee, appreciating that much 
factory smoke could be eliminated by 
efficient stoking, arranged several lectures 
with instructional films on boiler-house 
work at the Technical College. 

A class of 15 attended the second 
session, but in the third year the class had 
to be abandoned for lack of numbers. 
As efficient stoking is of course most 
essential, the Committee still have the 
matter in hand including the difficult 
question of bonus payments for efficiency. 

Whilst the emission of smoke has been 
the chief pre-occupation of the Com- 
mittee, smells, fumes and dust have also 
received attention. New chemical pro- 
cesses, the effects of which have not 
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always been foreseen, and sometimes 
breakdown of plant, have brought their 
usual crop of compiaints, but patient 
investigation and co-operation by all 
concerned have generally resulted in 
all-round improvement, and the influence 
of the Committee in this connection has 
been most noteworthy. 

As was pointed out at the inception 
of the Committee the policy then deter- 
mined was a long-term one; immediate 
results were not expected but compara- 
tive statistics given in this report do show 
a considerable improvement, especially 
when it is borne in mind that not only has 
industrial development in the Borough 
expanded considerably since 1939, but 
the number of dwellinghouses has also 
increased by 30 per cent. 


The St. Helens and District (Atmospheric) 
Pollution) Joint Consultative Committee 


This Committee was established in 
June, 1949 and covers the County 
Borough of St. Helens, Whiston Rural 
District and Prescot Urban District. 
The Committee is constituted on similar 
lines to that at Widnes. 

Deposit Gauges, etc.—The St. Helens 
Council, being a co-operating body with 
D.S.LR., have installed four deposit 
gauges and six lead peroxide instruments, 
together with a smoke filter apparatus, 
for the estimation of pollution. 

The recordings show the following 
average monthly deposits, in tons per 
sq. mile: 

1950 20.79 
1951 21.34 

Tabulated results of smoke observa- 
tions taken since the formation of the 
Coinmittee are circulated to individual 
factory owners after being submitted to 
the Committee. Each chimney in the 
district has been given a code number 
and the managements are able to follow 
the reports of their own particular 
chimneys. 

Sulphur dioxide—The highest daily 
average of sulphur dioxide in 1950 was in 
February with the result of 35.9 mgms./ 
1,000 sq. cm., whilst the lowest average 
was in June with 12.8 mgms. In 1951, 
February had again the highest daily 
average with 26.5 mgms. and July the 
lowest average with 10.3 mgms. 

Weather.—A meteorological station, 
situate in Victoria Park, is maintained by 
the Public Health Committee. Daily 
readings and observations are taken by 
a member of the Sanitary Department. 

Education.-—Several film shows and 
lectures by experts have been given on 


various aspects of atmospheric pollution. 

On numerous occasions over a period 
of years attempts have been made to 
organize classes for boiler-house per- 
sonnel in St. Helens. 

Film demonstrations, letters to em- 
ployers, personal and individual appeals 
to the personnel in the boiler-houses have 
all been carried out in order to attract 
entrants. An attempt to form classes 
has also been made by the Ministry of 
Fuel and Power without success. In all 
cases the numbers did not justify the 
formation of classes. The Ministry of 
Fuel, in their case, were only able to 
obtain the final promise of three persons 
and the matter had to be abandoned. 

The formation of classes for boiler- 
house personnel has constantly been 
before the Consultative Committee and is 
still under discussion. 

Co-operation with Industry.—The fullest 
co-operation has been obtained from the 
factory owners in respect of the work 
of the local Committee. This fact is 
emphasized by the number of improve- 
ments which have and are being carried 
out, and also the interest shown in the 
Committee by the members representing 
the different factories. — 


Burnley and District Smoke Abatement 
Advisory Committee 


This Committee was formed in Novem- 
ber, 1949 and has made good progress. 
Its work is on similar lines to that at 
Widnes and St. Helens. Quarterly meet- 
ings are held when reports on deposits 
are discussed together with difficulties 
experienced by manufacturers in regards 
to the prevention of smoke emission, fuel 
problems, etc. 

The County Borough of Burnley has 
in force a Byelaw made in 1935 under the 
Smoke Abatement Act, 1926, limiting the 
emission of black smoke to two minutes 
out of thirty. 

Deposit Gauges.—The Burnley Cor- 
poration have placed three deposit 
gauges at selected points in the Borough. 
The records give the average monthly 
deposit in tons per sq. mile as follows: 

950 20.62 
1951 21.60 

All smoke observations are reported 
to the managements concerned whatever 
their results. 

Weather.—The climatological records 
are kept at the Public Health Department 
and supplied datiy to the Borough 
Analyst. 

Publicity.x—From the large attendance 
at lectures and film shows, and the active 
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part played by members of the Committee, 
it is evident that the object of making the 
citizens of Burnley and district smoke 
conscious is progressing satisfactorily. 

Education.—Courses in advanced 
Boiler-house Practice have been carried 
on successfully for many years at the 
Burnley Technical College, and the 
Principal and Sectional Heads of the 
College have been instrumental in stimu- 
lating the interest of boiler firemen par- 
ticularly by variation of the sessional 
courses held during the last three winters. 

The Medical Officer of Health is of 
opinion that these courses have resuited 
in more efficient stoking and have en- 
couraged boiler-house personnel to take 
greater interest in their job and the 
diminution of smoke. He states that 
there is probably a slight improvement 
on the emission of smoke from individual 
chimneys though this is not as yet in- 
dicated on the widely-spaced gauges. 

Co-operation with Industry.—Factory 
owners have been definitely co-operative, 
and the representative of the Chamber of 
Commerce and the Chamber of Trade 
on the Advisory Committee have done 
much to secure and increase co-operation 
from factory executives. 


Rochdale Joint Consultative Committee 


Only one meeting has so far been held, 
when considerable information relating 
to smoke abatement generally was sub- 
mitted. The progress of events in regard 
to the smokeless zone in Rochdale will 
be of special interest to this Committee. 

Records.—The Rochdale Corporation 
maintain three deposit gauges. For the 
year 1951 the average monthly deposit 
was 18.368 tons per sq. mile. 

No observations on particular factory 
chimneys are sent to the management 
concerned unless, of course, a nuisance 
is found to exist, when the statutory duty 
of immediate notification is carried out. 

Three lead peroxide instruments have 
also been installed and a Meteorological 
station established at the Rochdale Hills 
Sewage Works under the supervision of 
the Borough Surveyor. 

Education.—No classes have yet been 
formed for boiler-house personnel. En- 
quiries are being made to assess the 
amount of interest and the numbers likely 
to attend. 

Visits to works to enable the Com- 
mittee to see various types of boilers are 
contemplated and efforts to enlist the 
interest and support of the general 
public will be made by way of suitable 
films, exhibitions, etc. 


Nelson and District Smoke Abatement 
Advisory Committee 


This Committee was formed early this 
year and follows the pattern of the other 
four already dealt with. 


At the moment Nelson Corporation 
have one deposit gauge and one lead 
peroxide gauge in operation. Recordings 
commenced on March Ist, 1952, the 
results so far being as follows: Deposit 
gauge, in tons per sq. mile—March, 
10.74; April, 9.97. Lead peroxide gauge, 
in SO3 mgms. per day per 1,000 sq. cm.— 
March, 20.2; April, 17.0. Two further 
stations are in contemplation. 


Education.—As the Committee was 
only inaugurated in the early part of this 
year, it has not yet been possible to 
arrange classes for boiler-house personnel. 
During the coming Autumn, however, it 
is intended to hold a series of popular 
lectures, illustrated by suitable films, and 
it is hoped that Anthony Greenwood, 
Fsq., Member of Parliament for Rossen- 
dale, who takes a keen interest in the 
economics of black smoke, will address 
the inaugural meeting. 

Co-operation with Industry.—Local fac- 
tory owners have been most co-operative 
and several firms are carrying out im- 
provements to their plant, recommended 
to them by the Sanitary Inspector. 

Immediately a smoke observation is 
made of a factory chimney, the District 
Inspector inspects the boiler plant and 
interviews the personnel. The following 
day a letter is forwarded to the firm 
concerned, containing details of the 
observations and suggestions towards 
effecting an improvement in the plant 
and a reduction in the amount of smoke 
emitted. 

Byelaws.—The Nelson Council are 
facing the same difficulty in regard to 
Byelaws as Widnes. The Minister is of 
opinion that the adoption of Byelaws 
should be deferred in view of the present 
conditions regarding fuel. Unfortunately 
one or two persistent offenders do not 
display the co-operation desired and the 
Council regret the decision of the Minister 
to defer the confirmation of the Byelaws. 


Conclusion 

Five years is the longest period covered 
by any of the Committees referred to in 
this Report, a period which is far too 
short in which to say more than that the 
records of smoke emission show gratifying 
indications. The period has been one of 
preparation and planning, record taking, 
and getting down to the root causes of 
the problem in each area. We now know 
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our ‘*‘ bad chimneys ’”’ and in most cases 
the reasons why they are so. The results 
so far may be summed up as follows: 


1. The public of our areas are now fully 
aware of the evils of air pollution. It 
is a good sign that they are no longer 
willing to tolerate the heavy emissions 
of black smoke as formerly, and they 
are not slow in expressing resentment 
against such emissions as our Com- 
mittees know only too well. 


. The industrialists are now alive to the 
fact that excessive smoke is wasteful 
and uneconomical, and smoke emis- 
sion receives the same serious attention 
of managements as other factory 
problems. Moreover, there is now a 
distinct willingness on their part to 
join with Health officials in investigat- 
ing complaints whether arising from 
smoke, smells, fumes or dust, and to 
discuss ways and means of over- 
coming them. 


_ It is realized that efficient stoking is 
essential especially in the older type 
of plants. Notwithstanding difficul- 
ties arising from shift work and other 
causes (not the least being a prejudice 
by many stokers against “ going to 
school again’), the experience of the 
Committee has proved that the proper 
training and personal co-operation 
of boiler-house personnel must be 
secured aS many complaints are due 
as much to indifferent or careless 
stoking as to poor quality fuel. 

_ That whilst Consultative and Advisory 
Committees do facilitate co-operation 
between the Health Authorities and the 
industrialists (and much good work 
has been and cam be accomplished in 
this way), the Loca! Authorities feel 
that they would be in a much stronger 
position to deal with certain cases if 
the existing powers of constituent 
Authorities were augmented by Bye- 
laws (confirmation of which is at 
present being withheld by the Ministry) 
made under section 104 of the Public 
Health Act, 1936. 

_ It is recognized that the real object of 
all parties in this matter—the preven- 
tion of atmospheric pollution—is the 
same though its achievement may be 
desired for different reasons. 
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Prior approval has for its object the 
prevention of “smoke- It “has “been 
achieved either by the promotion of 
informal advisory consultations, or al- 
ternatively local legislation has estab- 
lished some measure of control over new 
furnace installations. 

Prior approval of new chimneys, 
boiler houses and fuel burning plant has 
been carried out in some of the larger 
cities of Great Britain for many years. 
The functioning of permissive prior 
approval as carried out in Birmingham, 
Sheffield and District, and in Leeds was 
reported upon at the Annual Conference 
of the Society held at Cheltenham in 1948. 
A section dealing with prior approval of 
furnaces is included in ‘the Birmingham 
Corporation Act, 1948; but undoubtedly 
much of the success of prior approval in 
Birmingham was due to the arrangement 
whereby plans for new industrial and 
commercial building were passed to the 
Health Department for scrutiny. In 
Sheffield and Leeds prior approval was 
achieved solely by the administrative 
arrangement under which plans submitted 
to the local authority for approval under 
the building byelaws and for planning 
consent under the Town and Country 
Planning Act were passed by the City 
Building Surveyor to the Health Depart- 
ment for comment. In all these cities 
this procedure enabled smoke inspectors 
to approach the depositors of unsatis- 
factory plans and discuss details of the 
proposed fuel burning plant. In most 
cases manufacturers and architects have 
accepted suggestions designed to promote 
efficiency and smokelessness. 


The Manchester Powers 
Legal provisions for the prevention of 
smoke from industrial furnaces by prior 
approval were first embodied in the 
Manchester Corporation Act, 1946. 
These provisions, somewhat extended and 
slightly modified by the Manchester 
‘Corporation Act, 1950, are as follows: 
1. ‘*(1) No person shall instal in 
any building whether erected before 
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or after the passing of this Act or on 
any premises any furnace unless such 
furnace is so far as_ practicable 
capable of being operated continu- 
ously without emitting smoke; 


**(2) Any person who contravenes 
the provisions of this section shall 
be liable to a penalty not exceeding 
ten pounds and any person who after 
there has been a conviction of an 
offence of installing a furnace in 
contravention of those provisions 
uses that furnace shall unless it has 
been altered so as to comply with 
those provisions be liable to a penalty 
not exceeding two pounds for each 
day on which he so uses the furnace: 

“* Provided that a person so using 
such furnace shall not be liable to 
the last-mentioned penalty unless he 
himself was convicted of the said 
ofience or if he was not so convicted 
unless prior to such use or the con- 
tinuance of the use he had received 
notice from the Corporation that 
there had been a conviction in respect 
of the installation of such furnace. 


“*(3) If a person before installing 
in a building a furnace to which this 
section applies submits to the Cor- 
poration plans, proposals and par- 
ticulars of the proposed furnace and 
furnishes them with such _ other 
necessary information in regard 
thereto as they may require the 
Corporation shall within a period of 
six weeks from the date upon which 
such plans, proposals, particulars and 
information are received by them 
serve a notice upon which person 
stating whether .or not they are 
satisfied that the furnace is so far 
as practicable capable of being 
operated continuously without emit- 
ting smoke and if they are so satisfied 
or if they do not serve a notice upon 
such person before the expiration of 
the said period of six weeks no pro- 
ceedings shall be taken against him 
under this section in respect of the 


installation of that furnace in accord- 
ance with the plans, proposals, parti- 
culars and information so submitted 
and furnished. 


‘© (4) In determining for the pur- 
poses of this section whether a 
furnace is so far as_ practicable 
capable of being operated continu- 
ously without emitting smoke the 
Corporation or a court shall if either 
of the parties so desire have regard to 
cost and to local conditions and 
circumstances.”’ 


2. ‘* Nothing in this section or 
in the said section 36 shall apply to 
the installation of a furnace in— 

(a) a house or fiat unless the fur- 

nace is intended to be used for 
the heating of more than one 
house or flat; or 

(6) a building previously used as a 

single house which has been 
converted into two or more 
separate houses or flats. 


3. ‘*For the purposes of this 
section the expression ‘ house’ shall 
include a house of which part is 
licensed by the justices for the sale 
of intoxicating liquor pursuant to the 
Licensing Acts i910 to 1949 not- 
withstanding that the premises are so 
licensed provided that the house is 
not designed and is not being adapted 
to provide more than three bedrooms 
for visitors or guests.” 

4. ‘* Before the Corporation serve 
a notice under subsection (3) of the 
said section 36 as amended by this 
section stating that they are not 
satisfied that a furnace is so far as 
practicable capable of being operated 
continuously without emitting smoke 
the Corporation shall consult with 
the Minister of Fuel and Power.” 


A code of requirements for steam 
aising furnaces in Manchester was then 
ormulated so as to facilitate the con- 
ideration of plans and proposals and to 
ssist industrialists who sought advice on 
onstructional features of proposed in- 
istallations. It is to be noted that this 
cheme has made the submission of plans 
or prior approval a voluntary act; but 
as provided an incentive in the form of 
he removal of threat of proceedings. 
‘Fortunately the officials concerned with 
smoke abatement had knowledge of all 
xisting installations, and of conditions 
ikely to lead to the installation of new 
furnaces. In addition the City Architect 
forwarded to the Health Department all 
plans which indicated that furnaces were 













likely to be installed in new or altered 
buildings. Then the industrialist or 
consultant concerned was notified of the 
relevant sections of the Act and thus 
particulars of projected installations were 
discussed informally. it is reported that 
in general industrialists have shown a 
marked degree of co-operation in meeting 
the requirements of the Corporation. 


Local Progress 


In Edinburgh local powers in regard 
to prior approval were contained in the 
Edinburgh Corporation Order, 1950 and 
these were similar to those of Manchester. 
Administrative arrangements have been 
made whereby all plans submitted to the 
City Engineer for approval by the Dean 
of Guild Court have been regularly scruti- 
nized to ensure that where alterations to 
boiler house plant and furnaces were 
contemplated the requirements of smoke- 
less operation were brought to the notice 
of the firm concerned. Six installation 
schemes were approved in the year 1950 
and seven in 1951. 


In Bradford powers of prior approval 
have been in force since January, 1950, 
and two schemes have been submitted for 
approval. The proposals with regard to 
furnaces were satisfactory but modifica- 
tions were required in both schemes in the 
proposed height of the chimney. The 
Bradford Improvements Act, 1850, em- 
powered the Council to fix the height of 
chimneys in certain cases. 


In Coventry prior approval was based 
on Section 52 of the Coventry Corpora- 
tion Act, 1948, which enacted that °* no 
person shall instai in any building in the 
City whether erected before or after the 
passing of the Act any furnace for steam 
raising or for any manufacturing or 
trade process unless such furnace is so 
far as practicable capable of being 
operated continuously without emitting 
smoke.”’ In the case of a proposed 
new installation plans proposals and 
particulars may be submitted to the 
Corporation. When the proposed plant 
did not comply with the Corporation’s 
code of requirements discussions were 
arranged. These have always resulted 
in the necessary adaptation to satisfy 
prior approval. 

The Bolton Corporation Act, 1949 
contained similar provisions for the 
voluntary submission of proposals re- 
lating to new furnaces. The Bolton 
Heaith Department has set up a panel to 
deal with the proposals as submitted. 
The panel consisted of The Medical 
Officer of Health, Chief Sanitary Inspec- 


tor, a Fuel Technologist, The Regional 
Engineer of the Ministry of Fuel and 
Power, The Borough Engineer, and an 
Engineer nominated by Industry. This 
panel has first prepared a code of require- 
ments for furnaces, and they have so far 
dealt with eight proposals. 

The Salford scheme originated from the 
introduction of similar local legislation 
in 1948. The submission of plans is a 
voluntary act. During the past two-and- 
a-half years thirteen submissions have 
been received, only one has been rejected. 
In one case the proposals were approved 
subject to the proviso that the furnace be 
operated on coke. 

In Paisley, power to make byelaws to 
achieve prior approval of fuel burning 
installations was obtained by Act of 
Parliament in 1947. Byelaws have not 
yet been drafted. Nevertheless prior 
approval has already operated in Paisley 
because all plans which have required 
Dean of Guild Court approval have been 
passed to the Chief Sanitary Inspector. 
Detailed information has then been 
obtained and after due discussion com- 
ments or recommendations have been 
submitted for the consideration of the 
Court. The Court has been concerned 
principally with structures and not with 
plant, but all new works or substantial 
alterations to existing works must there- 
after receive the approval of the Town 
Planning Committee. 

West Bromwich has had prior approval 
since 1949 and one application has been 
received for the re-siting of existing 
furnaces, but no applications have been 
made for the approval of the installation 
of new furnaces. However, a most useful 
administrative arrangement has developed 
whereby all plans relating to industrial 
development were forwarded to the Chief 
Sanitary Inspector for ots2.vitions. This 
enabled the firms to be contacted and the 
‘proposed extension or new building sites 
to be visited to ascertain whether any new 
furnaces or processes were to be provided. 


Smethwick acquired Prior Approval 
powers by a private Act of 1948, but as 
this County Borough is practically com- 
pletely built up, new factories and furnaces 
are not being erected. One application 
for prior approval of boiler plant was 
received and the prior approval power 
enabled useful collaboration with the 
consulting engineer which led to approval 
being given by the Authority uncondi- 
tionally. 

Similar powers of prior approval by 
local act have been obtained by the 
following authorities, namely: Notting- 
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ham County Council, Brighton, Wolver- 
hampton, St. Helens, Rochdale, Dudley, 
Leyton, Sutton, Slough, Swindon and 
Darwen and so far there have been no 
applications for prior approval. 


Sunderland, Worcester, Crewe and 
Urmston have also had prior approval 
clauses inserted in local acts but these 
are not yet operative because the appoin- 
ted day has not yet been fixed. 

Criticism 

Among the various criticisms that have 
been made against local acts which have 
provided for prior approval are: 

1. Plans and proposals to be submit- 
ted to the local authority should not be 
limited to furnaces or even to installations 
for steam raising or for any manufactur- 
ing trade purposes but should extend to 
include all fuel burning installations. 

2. Toensure that the initial advantages 
of prior approval are retained throughout 
the working life of an approved installa- 
tion, it should be a condition of approval 
that the installation will be maintained in 
the form in which it is described in the 
plans and specifications referenced in the 
notice of approval, unless alterations 
become necessary to achieve greater heat 
output, such alterations being subject 
to sanction or approval by the Local 
Authority. 

3. The submission of particulars of 
proposed new installations should be a 
compulsory requirement in every “‘ Prior 
Approval Scheme.”’ 

4. The period of six weeks allowed for 
the local authority to indicate its decision 
is too short having regard to the delays 
entailed through monthly Committee and 
Council meetings. 


In spite of these criticisms it is obvious 
that many local authorities have achieved 
satisfactory results with voluntary powers 
of prior approval. Other local authori- 
ties have accomplished prior approval 
without any specific power as such by 
relying on the Town and Country 
Planning Act, but without doubt the 
task would have been more readily 
accomplished with the aid of suitable 
prior approval clauses. 

Prior approval has only succeeded and 
can only continue to bring good results 
where it is administered with a sympathetic 
regard for the efficient running of the plant. 


Prior approval of fuel burning plant, 
however achieved, is a useful means of 
reducing smoke by focusing the attention 
of all concerned on the desirability of 
good appliance and plant design, before 
the installation of the plant. 


REVIEW OF THE FUEL RESEARCH 
STATION’S INVESTIGATIONS OF 


ATMOSPHERIC 


by 


POLLUTION 


E. T. Wilkins, M.Sc., Ph.D. 


Superintendent of Observations. 


Atmospheric Pollution Research. Fuel Research 


Station, Greenwich, S.E.10. 


1. Foreword. It was in 1927 that the 
Department of Scientific and Industrial 
Research first undertook the investigation 
of atmospheric pollution which is now 
centred at the Fuel Research Station. 
Since that time the importance of the 
subject in so many aspects of community 
life has become more widely recognized 
and this trend has been paralleled by an 
increase in the amount and emphasis of 
the Department’s work on the subject. 
From time to time various features of 
this work have been described in the 
Proceedings of this Society and else- 
where, but it seemed appropriate in this 
25th year of the Department’s participa- 
‘tion to give a general review of the scope 
of the investigations now being under- 
taken. It is also appropriate that this 
review should be presented to the 
National Smoke Abatement Society, with 
whose work the programmes described 
in this paper have been so obviously 
complementary. 

Broadly the Station’s present activities 
include invest’gations on the abatement, 
measurement and, to a lesser extent, the 
effects of atmospheric pollution. This 
work is undertaken by several teams, one 
of which is largely concerned with 
general aspects of pollution over the 
‘country as a whole and includes co- 
operation with Local Authorities and 
other bodies having special interests in 
atmospheric pollution. A second team is 
investigating and developing a process 
for the recovery of sulphur compounds 
from flue gases, particularly those emitted 
by electricity generating stations. Other 

teams are concerned with the combustion 

problems of industrial boilers and 
domestic heating and cooking appliances. 

2. Co-operation with Local Authorities, 
etc. Under the present arrangements the 
Department is responsible for maintaining 
the organization of the Standing Con- 
ference of Co-operating Bodies on 
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Atmospheric Pollution which includes 
representatives of local authorities and 
other bodies making regular observations 
of atmospheric pollution by approved 
methods in various parts of the country. 
The Standing Conference is an autono- 
mous body which normally meets twice a 
year under its own chairman for dis- 
cussions and to receive a report of the 
Atmospheric Research Committee of the 
Fuel Research Board. 

The number of Co-operating bodies 
taking part in this scheme has steadily 
increased to a present total of 140 and 
it is particularly gratifying to be able 
to report a 100 per cent. increase in 
representation in the last three years. 

The numbers of instruments in regular 
use for making observations of various 
kinds now totals about 1,208, of which 
110 are maintained by the Department in 
connection with its various programmes 
and 1,098 by other Co-operating bodies. 
The numbers and types of instruments 
which comprise the latter total are as 
follows: 


Deposit gauges. ox 43 

Sulphur dioxide  instru- 
FIACMICS «ae ae! 

Smoke filters 88 


The value of data obtained in this way 
for assessing existing levels of pollution 
and for use in preserving and improving 
local amenities needs no emphasis. Ad- 
ditionally, such data obtained from a 
sufficient number of widely scattered test 
points provides a valuable means of 
studying some nation-wide aspects of 
atmospheric pollution. 

The Department’s aim is to give the 
fullest co-operation to the bodies under- 
taking this work and, in addition to 
making available suitable apparatus, the 
Fuel Research Station regularly gives 
advice on the selection of test-sites, the 
operation of the apparatus and the inter- 
pretation of the results. Each month the 


results from all co-operating bodies are 
collated at the Fuel Research Station and 
circulated in the Atmospheric Pollution 
Bulletin together with a summary of 
current technical literature. Copies of the 
Bulletin are proves, to all co-operating 
bodies. 


3. F.R.S. Sulphur dioxide Surveys. The 
increasing number of large electricity 
generating stations now coming into use 
raises questions concerning their effects 
on atmospheric pollution in nearby and 
more distant localities. As a contribution 
to the study of these problems the Fuel 
Research Station is undertaking a survey 
of the pollution by sulphur dioxide in 
one rural district and in four areas in 
London in which large power stations are 
situated. 


These surveys will have to be con- 
tinued for a considerable time before the 
pattern of pollution under various con- 
ditions becomes apparent, but it is hoped 
eventually to obtain a composite picture 
of the pollution over larger areas. 


4. Test Methods. The main pollutants 
with which present programmes are con- 
cerned are depositable matter, sulphurous 
gases and smoke. The deposit gauge is 
now well established and has recently 
been made the subject of. a _ British 
Standards Specification. Sulphur is 
estimated by two methods which give 
useful results but are being © further 
investigated in order to improve their 
reliability. Smoke is estimated by a 
filtration method, often operated in con- 
junction with a sulphur dioxide estima- 
tion, in which the density of the resulting 
stain is measured by comparison with a 
eae either visually or photo-electri- 
cally. 


As atmospheric pollution research 
progresses new test methods are required 
and two apparatuses are being developed 
at the Fuel Research Station for special 
purposes. One of these employs an 
electrical conductivity method of estima- 
ting sulphur dioxide which has the 
advantage of high sensitivity and thus 
opens up the possibility of making and 
recording readings at frequent intervals. 
By this means it is hoped to correlate 
changes in pollution with meteorological 
and other factors. The other apparatus 
which is now tn the prototype stage is a 
simple daylight recorder in which the 
output from a_ photo-cell is suitably 
amplified and made to Operate a counting 
device which thus gives an integrated 
reading covering any desired period. 
It is hoped that this apparatus wiil prove 
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a useful tool in the study of daylight 
absorption by smoke haze, etc. 


5. Abatement of Industrial Smoke. 
Details of the Fuel Research Station’s 
earlier work on this subject have been 
previously published (1) and it is only 
necessary to say at this time that the 
F.R.S. Smoke Eliminator  Fire-door, 
designed for improving the performance 
of hand-fired natural-draught boilers, is 
coming increasingly into use by industry. 
These fittings are being manufactured 
by several commercial firms and some 
hundreds of them are now in use and are 
giving good results on various types of 
hand-fired boilers in many parts of the 
country. 


In some more recent experiments 
attempts have been made to find whether 
a further improvement in performance 
resulted from increasing the turbulence 
in the combustion chamber. In these 
trials, which were made on the Lancashire 
boiler at the Fuel Research Station, air 
was forced by means of steam jets into 
each furnace through nozzles situated 
over the fire-doors. These nozzles were 
dimensioned to allow the same amounts 
of air to enter as with the Smoke Elimina- 
tor Door but at velocities up to fifteen 
times that hitherto employed. A number 
of devices have been tested including 
guide vanes or helices in the nozzles to 
give a rotary motion to the entering air 
and tests have been made using various 
sizes of coal and with different loads on 
the boiler. From the results obtained it 
appeared that no striking improvement 
resulted from the use of the higher inlet 
air velocities under the test conditions 
but data were obtained which should 
assist in the designing of smoke elimina- 
tors suitable for use in forced draught 
installations. 

6. Domestic Smoke. The Fuel Re- 
search Station is responsible for making 
the official tests of commercially pro- 
duced domestic heating appliances. Only 
when these tests have shown that an 
appliance meets the agreed standards of 
performance can its name be included 
in the list of ‘* Recommended Domestic 
Solid Fuel Appliances’’ issued by the 
Coal Utilization Council in consultation 
with the Ministry of Fuel and Power. 
The Station also has under investigation 
other programmes concerned with the 
more fundamental aspects of domestic 
heating. 

Many modern designs of domestic 
heating appliances operate with con- 
siderably higher thermal efficiency .than 


those of some years ago. If this increased 
efficiency results in a reduction in the 
amount of coal consumed some abate- 
ment of atmospheric pollution is to be 
expected. However, it is by no means 
certain that any significant reduction in 
fuel consumption will accompany the 
adoption of the more efficient appliances 
because many users will prefer to burn 
the same amount of fuel as formerly and 
thus to enjoy a greater degree of warmth. 


Tests show that the proportion of smoke 
produced by these modern appliances is 
not appreciably less than that from the 
older types and so no ready solution of 
the domestic smoke nuisance is yet in 
sight. Some reduction in smoke emission 
is to be expected if and when circum- 
stances permit the recommendations of 
the Simon Report to be put into effect. 
With this possibility in mind current 
studies of appliances include tests of their 
operation with smokeless fuels. 

Papers dealing with the work of the 
Fuel Research Station on the composition 
and measurement of smoke were presented 
at the Edinburgh Conference in 1947 (2) 
(3). These experiments are being con- 
tinued, including the study of an improved 
method of measuring the optical density, 
and hence the approximate concentration 
of solid matter, in chimney effluents. 
The new system is a photo-cell arrange- 
ment which possesses the feature that it is 
self-compensating with respect to varia- 
tions in the electrical supply to the 
projector lamp and amplifier. 


7. Recovery of Sulphur from Flue- 
gases. The only processes hitherto used 
for extracting oxides of sulphur from 
flue-gases on a large scale involve scrub- 
bing with water containing natural hard- 
ness or added lime. These processes are 
relatively costly when applied to a 
modern electricity generating station 
because of the enormous volume of gases 
to be treated and because the resulting 
product, calcium sulphate, is in a form 
which is of no commercial value. 


A process which would have the 
advantage of producing saleable products 
is one in which the gases are scrubbed 
with ammonia liquor. A process on these 
lines was originally proposed and tested 
by Messrs. Simon Carves Ltd. and the 
Metropolitan Borough of Fulham, but 
the method then used for controlling the 
scrubber was not entirely satisfactory. 
Subsequently an electrical method was 
developed for measuring and recording 
the concentrations of sulphur dioxide and 
ammonia in equilibrium with the absorb- 
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ing solution under working conditions 
and a small unit was erected at the Fuel 
Research Station to test this method of 
control (4). The results obtained with 
this first apparatus were sufficiently en- 
couraging to justify the construction of a 
larger plant which is now undergoing 
test. 


This plant, designed to pass 25,000 cu. ft. 
of flue-gas per hour, consists of a scrubber 
14 ft. high and 1 ft. 6 in. diameter packed 
with wooden grids. In this scrubber the 
gases are treated with a solution of 
ammonia and ammonium salts, the 
concentrations of which are maintained 
by withdrawing solution as necessary and 
adding water. Concentrated gas liquor 
is added at a rate corresponding to that 
at which the oxides of sulphur are 
absorbed. 


The effectiveness of the scrubber has 
been studied in relation to the amount 
of grid packing which it contains and it 
has been found that in the experimental 
plant an increase in the depth of the 
packing from 2 ft. 6 in. to 5 ft. increased 
the efficiency of sulphur extraction from 
88 to 92 per cent. With the 5 ft. depth 
of packing the loss of ammonia with the 
exit gases amounted to between 4 and 
10 per cent. of the input. In these tests 
it ‘was “also found. that some of the 
scrubber liquor tended to be carried away 
by the exit gases and it has been necessary 
to develop an effective spray trap. 

The liquor withdrawn from the 
scrubber, consisitng of a 40 per cent. 
solution of ammonium sulphate, sulphite, 
bisulphite and thiosulphate, is subse- 
quently processed by filtering, adding a 
small amount of sulphuric acid and 
heating in an autoclave to a temperature 
of 180° C. at a pressure of about 200 Ib. 
per sq. in. With this treatment the mixed 
salts are converted into a mixture of 
ammonium sulphate and elemental sul- 
phur in the ratio of about 10 : | ona 
weight basis. 

The economics of the process will 
obviously depend largely on the price 
paid for the ammonia used, but it seems 
likely that if the outstanding technical 
problems can be solved the net cost of 
operation should be considerably lower 
than that of either of the existing pro- 
cesses. 

8. Miscellaneous Assistance. The De- 
partment has provided assistance to 
various firms, research organizations, etc. 
on matters relating to various aspects of 
atmospheric pollution. The following 
are some recent examples of these 


activities: 

(1) Financial assistance to Sheffield 
University in connection with the 
investigation by Prof. Sarjant on 
the reduction of smoke emission 
from metallurgical furnaces. 


(2) Co-operation with the British Iron 
and Steel Research Association in 
studies of the corrosive effects of 
atmospheric pollutants. 


(3) Co-operation with the Ministry of 
Agriculture and Fisheries in con- 
nection with an experimental farm 
im. an area. selected because -4it-is 
exposed to considerable atmospheric 
pollution. 


(4) Visits to several works, together 
with the local sanitary inspectors, 
to advise on the avoidance of 
nuisances due to smoke, burning 
rubber and other industrial pro- 
cedures. 


(5) Assistance in obtaining samples for 
medical research. 


The Department has recently arranged 
for the production of a cinematograph 
film dealing with the more efficient use of 


coal in industrial boilers, including means 
of reducing the emission of smoke 
therefrom. 


9. Acknowledgment. The work des- 
cribed in this paper forms part of the pro- 
gramme of the Fuel Research Board of 
the Department of Scientific and In- 
dustrial Research and is published by 
permission of the Director of Fuel 
Research. 
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SMOKELESS ZONES AND OTHER 
METHODS IN THE PREVENTION OF 
DOMESTIC SMOKE 


by 


j. L. Burn, M.D., D.Hy., D.P.H. 
Medical Officer of Health, City of Salford. 


Why has there not been more attention 
paid to domestic smoke? It is our major 
problem today in air pollution. It has 
been so for a long time. Nearly 300 years 
ago, John Evelyn deplored with ‘‘ Just 
Indignation ”’ the *‘ Clouds of Smoake and 
Sulphur, so full of Stink and Darkness.”’ 
We cannot blame the industrial revolu- 
tion for that! Much as we may complain 
about individual industrial chimneys, our 
chief difficulty is with domestic smoke. 
Industrial chimneys, taking the country 
as a whole, are proving less troublesome 
as time goes on. Domestic smoke as 
Dr. Parker and other experts agree 
causes at least half of our total pollution 
and an even higher proportion of the 
worst pollutants such as sulphur and 
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various tarry products which do signifi- 
cant damage to health. 

As I look out of a high office window 
in an industrial area I can count twelve 


factory chimneys—not all of them 
smoking. But I also might see 20,000 
domestic chimneys; many of them 


smoking. The same scene is common- 
place in industrial areas. How high and 
obvious is the smoking factory chimney, 
whilst the real but not apparent problem 
of the thousands of domestic chimneys 
continues with barely a protest or any 
attempt at remedial action. 

Also one must admit that industry, 
admittedly mainly for its own ends, often 
lessens our problems by modernization 
of plant and in other ways. We find, too, 


1 far more  public-spirited attitude 
1owadays on the part of the managers 
of large undertakings both private and 
sublic. More plans of new furnaces are 
being submitted for ‘‘ prior approval” 
whether there be an official and/or com- 
pulsory scheme in force or not. More 
and more our smoke abatement officers 
are becoming welcomed advisers and 
=ducators to the staffs of all grades in 
industry rather than inspectors and 
'* prosecutors.” 


— But what action are we taking to attack 
the main enemy of domestic smoke? 
Firstly let us unit solidly and strongly 
behind the Society’s policy on smokeless 
zones. It is a progressive and positive 
policy; it is so adaptable and flexible to 
meet the varying needs of different areas. 
Many of our previous policies have failed 
to lessen smoke pollution; the loopholes 
and difficulties of application of the 
policy for example of reducing the limits 
of permissible pollution have rendered 
the efforts of local authorities almost 
valueless as a means of realizing a 
decisive improvement. Yet there has 
been a vast advance in scientific and 
technical knowledge in recent years. 


The public must be converted more 
completely; for there is a lack of en- 
thusiasm in one or two high places; 
where, however, there might be also 
sensitivity to any strong demand by the 
electorate. 

If we can provide in the homes of the 
people more smokeless grates and smoke- 
less fuel burning in them, we shall 
provide more ‘‘ demonstration centres ”’ 
where neighbours and visitors will be able 
to see for themselves how clean, con- 
venient, cheap and cheerful is the result. 
At present some members of the public 
are too inclined to ‘‘ pass the buck,” to 
‘* let other people become smokeless first ”’ 
and to blame other areas and industries 
for smoke infiltration. 


Let us demand more experimental areas 
where the smokeless zone principle may 
be demonstrated in varying conditions 
and circumstances, where details of the 
advantages and difficulties can be revealed. 
From the experience gained, a decision 
may be taken as to the wisdom of expand- 
ing the zones and in what areas new 
zones may be established. 


Authorities with smokeless zones 
powers are empowered to contribute to 
the costs involved. There is a natural 
tendency not to use these powers because 
of possible abuse, but there is no reason 
to suppose that all applications for 
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assistance would not be judged on merit. 
Coventry has dealt with a few such cases 
and thought fit to refuse assistance in 
each of them; I understand Manchester 
has decided similarly. Salford had cer- 
tainly not made a definite decision re- 
garding policy. Circumstance may arise 
where financial assistance could not be 
reasonably withheld, albeit there is no 
impediment to the use of bituminous coal 
except that it be burned smokelessly. 
It may be an arguable point whether such 
a possibility is within the realms of practi- 
cability. It should be noted, however, 
that in both the new zones there are 
plants operating on bituminous coal to the 
satisfaction of the local authorities and 
therefore apparently without smoke. 
The burning of bituminous coal is rightly 
discouraged. 


Let us now review the progress that 
has been made. I will leave it to the 
representatives of the areas I mention to 
give the conference a fuller report than 
the brief summary which follows. 


Manchester has converted 104 acres of 
its commercial centre to a smokeless zone. 
It consists of 1,297 commercial premises, 
118 light industrial undertakings, but 
contains only 68 dwelling houses. Among 
other most beneficient purposes, the zone 
will form a useful research project, from 
which other towns will be able to learn 
much. 


Coventry’s smokeless zone has been in 
being since early 1951, but its size (30 
acres) does not permit so much in the 
way of research. There the opportunity 
was taken to redevelop the “blitzed ”’ 
commercial centre on smokeless lines. 


Rochdale is prepared to go forward 
with its 674 acre smokeless zone proposal 
if there is a reasonable chance of the 
scheme being approved. The present 
intention is that the Order shall become 
operative in late 1953 or early 1954 and 
the zone will be similar to Manchester’s 
in composition. Bolton has not quite 
reached that stage, but it cannot be 
the desire of either authority to waste 
valuable time on some very remote 
possibility. 

Some reference to the rejection of 
Salford’s scheme may be mentioned. 
Was it too ambitious, too large a scheme? 
The question has since been put. There 
were three zones of 750, 320 and 160 acres, 
all principally residential and containing 
some 5,000 houses, a third of which are 
municipally-owned. 


The Minister was entitled to apply 
modifications, but such a course was not 


taken. Steel shortage was not con- 
sidered so important as fuel scarcity. 


Few objections had been lodged against 
the Order. Property owners and owner/ 
occupier organizations provided the 
fiercest opposition based on the cost 
involved in converting old appliances. 
It was significant that most objectors 
agreed with the need for a less smoky 
atmosphere, and even agreed with the 
method of achieving it, but invariably 
satisfying themselves that it should be 
inaugurated elsewhere and, of course, 
pointing to smoke infiltration from other 
areas as a reason. The person who had 
survived to a ripe old age in spite of the 
smoke was produced to prove something 
or other. On the other hand many letters 
were received from individuals conveying 
their good wishes and meetings called 
for the express purpose of regist>ring 
disapproval of the project were not as 
one-sided as might have been expected. 
It is hoped to make a new proposal very 
soon. 


. As a result of it all we now know that 
there exists a keener interest in smoke 
pollution and its abatement than was ever 
imagined. Apathy is being conquered, 
but how sad to have to acknowledge that 
it 1s only “other people’s ‘smoke. the 
majority are interested in! Enforced 
smokelessness could stir up a violent 
objection to smoke pollution thereby 
forcing the pace considerably. 


Educational Efforts 


What can be done to bring about a 
general realization of the needlessness of 
smoke? Smokeless zones can do much 
by demonstrating the fact on a large 
enough scale. 


Women’s organizations, local trades 
councils, youth discussion groups and the 
like could open more of their meetings 
to speakers. It is for the members of the 
Society to produce them. There would 
be no dearth of applications for them once 
the service was known. The subject could 
form a science or physics lesson in 
schools. The Women’s Advisory Council 
on Solid Fuel is doing something in this 
respect, though the object there may not 
be primarily ‘“‘ smoke abatement.”’ 

Industrial smoke, whether it is or is 
not less plentiful or harmful could be 
attacked with greater vigour, even with 
the unsatisfactory weapons now available. 
There must be a wider adoption of 
“Prior Approval.” It is difficult for 
people to understand why they should be 
called upon to become smokeless whilst 
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a local factory is permitted to spoil the 
effect most of the time. 


A modern solid fuel appliance can be a 
good financial investment within the 
reach of everybody. The North-Western 
Gas Board makes purchase an attractive 
proposition by its hire-purchase arrange- 
ments. The cash price of the simpler 
types, with gas jet is £6 5s., including 
fixing, connections and taps... Hire- 
purchase terms are an initial payment of 
7s. 3d., with quarterly payments of the 
same amount for five years, a total of 
£7 Ss. Where a house is without a gas 
supply the Board will provide it up to 
30 feet from the main free of charge, 
beyond which the cost falls on the 
individual. Most dwelling houses are 
within 30 feet of a gas main. Where no 
mains exists along a road, one will be 
laid if the demand warrants it. In a 
smokeless zone there would be a reason- 
able demand. Even so, cases will 
undoubtedly occur where the cost of 
additional piping, etc., is high, but here 
again the Gas Board will always come to 
the rescue with reasonable instalment 
payment terms. An alternative where 
continuous burning fires are maintained 
and the cost of gas installation is not 
commensurate with the return is Calor 
gas. Equipment charges are quite 
reasonable and a good service is provided. 
Gas is the real solution to the ignition 
problem. 


The alternative fuels, gas and electricity, . 
are much more expensive in use than 
solid fuel. In general, it will be found 
that gas will be used for cooking and as 
electricity is cheaper and easier to instal 
it will be particularly useful for space 
heating in small offices, shops and house 
bedrooms or other places where auxiliary 
or occasional heating is required. The 
predominant space heating medium in the 
two existing zones is central heating for — 
large blocks of offices, banks, cinemas 
and similar large buildings, coke being 
by far the most popular fuel. Some are 
forlunate enough to have an anthracite 
allocation, and an odd oil-fired boiler is 
met with. Smaller buildings either take 
heat from a central heating plant in 
adjoining buildings or rely on electrical 
appliances. Cooking in cafes and 
restaurants is principally by gas, oc- 
casionally by electricity, but rarely by 
solid fuel. Nearly all the open grates 
which previously existed in public houses 
are still used, probably only for topping- 
up heat but more than likely with an eye 
to the psychological effect, whilst they 





have almost disappeared in shops and 
have been halved in offices. No real 
difficulty has been experienced in obtain- 
ing solid smokeless fuel supplies and 
materials for conversions and alterations 
were forthcoming without trouble. 

The modern trend is towards gas for 
cooking, with electricity a poor second, 
to reserve solid fuel for space heating and 
use electricity for occasional heating of 
rooms. Coal shortages and rationing 
_ have intensified the changing over, so that 
in this respect the establishment of smoke- 
less zones fits in with the accepted scheme 
of things. It cannot be imagined that 
smokeless fuel and appliance manu- 
_facturers will ignore the increased de- 
mands indirectly encouraged through the 
medium of smokeless zone application. 


Coke and low temperature carbonized 
fuel production has increased yearly since 
1947. Even during the severe fuel crises 
of winter 1950-51, when coke stocks 
reached their lowest ever, the North- 
Western Gas Board was able to meet all 
its commitments. Would that coke was 
considered more as a by-product of gas 
production by the price-fixers! The 
general public cannot understand why the 
solid residue of gas-making is as expensive 
as the coal from which it is derived. 

There then are some suggestions for 
attacking the smoke evil at its main source. 
All concerned in this great problem will 
have to show more fighting spirit in order 
to achieve the cleaner atmosphere we all 
desire and which would bring much 
benefit to the people. 


Discussion 


Dr. A. J. Shinnie (Westminster) in opening 
the discussion referred in particular to 
Dr. Percy Stocks’ paper and said how 
fortunate the meeting was in having 
Dr. Stocks to address them. He is one 
of the most eminent of medical statis- 
ticians in the whole country and in line 
with his distinguished predecessors of the 
past, Farr, Tatham, and Stevenson, in 
the Department of the Registrar-General. 
It gave him particular satisfaction that a 
ery distinguished member of the medical 
profession was in the presidential chair. 
One who had reached high eminence in 
medicine, municipal service and public 
health, for the learned Professor was 
qualified in public health and in his 
younger days had held a post as a Medical 
Officer in that service. Reference had 
been made to Dr. Des Voeux, their 
distinguished President for many years. 
He (Dr. Shinnie) had known Dr. Des 
Voeux for many years; more than 
35 years ago he was one who had been in 
flourishing practice in Westminster and 
had served as a City Councillor for many 
years where he tried with considerable 
success to uphold the cause so dear to 
his heart. 
._ To return to Dr. Stocks’ paper he 
ought to remind the Conference that 
while Dr. Stocks had shown beyond all 
doubt that there was an increased death 
rate from lung cancer in the areas sub- 
jected to much industrial smoke, that did 
not necessarily prove that industrial 
smoke was the only cause but could not 
be dismissed as a contributory factor. 
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He: referred to: Dr -Péter- Kerley, 4he 
eminent radiologist, who had made a 
special survey in Ireland and found a 
rarity of cancer of the lung in Southern 
Treland which Dr. Kerley attributed to its 
predominantly agricultural nature. Dr. 
Shinnie also deplored that a number of 
local authorities appeared to be extremely 
apathetic in regard to the menace of 
atmospheric pollution and he regretted 
that quite a number of Mediczal Officers 
of Health showed very little interest in 
this matter, particularly in the County of 
London. He hoped that the interest 
achieved by papers such as Dr. Percy 
Stocks’ would stimulate health authorities 
throughout the country to the obvious 
ill effects on health caused by atmospheric 
pollution and would encourage such 
authorities to support the Society in their 
single-handed efforts towards this end. 


G. W. Farquharson (Birmingham) said 
that whilst statistics, although revealing, 
often covered the most vital points of the 
subject under review, he felt that Dr. 
Stocks’ report had indicated not only the 
value of cancer research but the need for 
the continuation of such research in 
regard to the dangerous substances as 
found in atmospheric dust, i.e., arsenic, 
benzpyrene, and radio-active particles. 
Assuming that statistical evidence was 
such that the carcinogenic substances 
present in domestic smoke might be an 
additional influence in the genesis of lung 
cancer as Dr. Stocks stated, it would 
appear that the most important factor in 


atmospheric pollution recording should 
be the recording of these carcinogenic 
substances. 


Within the area of the West Midland 
Division of the Society a certain amount 
of field work between a local authority 
and a professor at St. Bartholomew’s 
Hospital had been in progress concerning 
medical research for carcinogenic sub- 
stances in smoke polluted atmospheres. 
This had been carried out by means of an 
analysis of the dust on smoke filter papers 
used in connection with sulphur dioxide 
estimation. [Examples of summer and 
winter time smoke filter papers were 
shown.] According to Dr. Stocks, the 
winter records indicated that the arsenic 
content in the filtered dust was doubled 
during the winter, and the benzpyrene 
trebled. 


The Conference had already heard 
from Dr. Wilkins of the D.S.I.R., that 
many local authorities were co-operating 
in the recording of atmospheric pollution. 
Results were interpreted by figures 
indicating soluble and insoluble deposits 
per square mile per month, and also 
sulphur dioxide records, either by the 
volumetric method, or the lead peroxide 
method. 

Some local authorities had been co- 
operating with the D.S.I.R. for over 
twenty years. Figures had been published 
and discussed in many places, but to the 
general public they meant nothing. 
Beyond the raising of an eyebrow, and a 
saying of ‘“‘Isn’t it surprising,’ the 
subject fell flat and was forgotten. 

Mr. Farquharson suggested to the 
Conference, that, to awaken public 
interest, greater stress should be em- 
phasized on the possibility of a relation- 
ship between the carcinogenic substances 
found in smoke polluted atmospheres, 
and the rapid increase in lung cancer 
mortality. 

This could be done. It was obvious 
that propaganda based on actual recorded 
results would be the most useful means, 
and he would ask Dr. Stocks, and also 
Dr. Wilkins, their opinion on the need 
for such records, even at the expense 
of the existing deposit gauge recordings 
which were carried out. He would 
suggest a larger filtering medium than the 
one now used, i.e., the smoke filter 
paper. The recording should be done on 
a monthly basis situated in areas pre- 
dominantly domestic in character. With 
the goodwill of the Medical Research 
Council and the utilization of the Society’s 
influence, and the D.S.I.R. co-ordinating 
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the work of the local authorities and 
bodies already engaged in pollution 
recording, and directing the course of the 
filtering medium to the centres for the 
necessary specialized analysis of the 
arsenic, benzpyrene and _ radio-active 
substances, some data could be obtained. 

He realized a lot of detail would have 
to be considered on such a procedure, 
but suggested a five year plan to cover 
such records. At the end of the period, 
if the figures could not be utilized or 
co-ordinated in any way with lung cancer 
research, then the scheme should be 
scrapped. 

The cost of such a survey would, 
again, be a considerable factor, especially 
for the analyst’s services, but he was of 
the opinion that if sufficient interest and 
enthusiasm could be aroused in this 
matter of air pollution and its influence 
on cancer of the lung, the Society and all 
concerned would get the financial support 
of the local authorities and the Ministries 
concerned, and would awaken public 
opinion towards their ideals. 


James Law (Sheffield) speaking on Prior 
Approval stated that three years ago 
at Harrogate he adversely criticised 
certain local authorities with regard to 
Prior Approval and stated that the report 
should have been called a Report on 
Frustration and today he was returning 
to the attack quite unrepentant because 
the picture had not improved. 

Manchester was the first city to seek 
powers for Prior Approval in 1946 and 
they were such a success that they were 
compelled to go back and have them 
modified and extended in 1950. He 
wondered how long they would function 
before they again sought further amend- 
ments ? 

Edinburgh obtained a Corporation 
Order in 1950 and the sum total of 
approvals made since then had _ beer 
thirteen. Bolton obtained powers in 194° 
and had so far dealt with eight proposals» 
Paisley obtained powers in 1948, but hac: 


not yet drafted any byelaws. The same 
story went on: Nottingham, Brightony 
Wolverhampton, St. Helens, Rochdale: 


Dudley, Leyton, Sutton, Slough, Swindon: 
and Darwen had powers’ which ap 
parently were not in use. 

Smoke prevention could only bd 
carried out by co-operation and the wil! | 
of the people. Acts of Parliament ano 
local byelaws were quite useless for tha: 
purpose and he thought that Mr. Good: 
fellow’s report on that subject em 
phasized the fact. At the end of om 








report he stated *‘ Other local authorities 
have accomplished Prior Approval with- 
out any specific power as such by relying 
on the Town and Country Planning Act 
but, without doubt, the task would have 
been more readily accomplished with the 
aid of suitable Prior Approval clauses.”’ 
He wondered if Mr. 
really serious about that statement? 


He stated that they in Sheffield com- 
menced a modest system of Prior 
Approval in March 1946, working under 
the Town and Country Planning Act, 
but relying on the goodwill and co- 
operation of the architects and developers 
to assist in the work. 


Since that time over 3,500 plans of 
new and altered fuel burning appliances 
had been scrutinized and up to date only 
12 appeals had been made to the Local 
Planning Committee asking for modi- 
fication of the conditions. In every case 
suitable modifications had been agreed 
upon. Mr. Law asked why had that work 
' been carried out with so little ditficulty. 
He quoted Mr. Goodfellow at the end of 
his report. 


“Prior Approval has only succeeded 
and can only continue to bring good 
results where it is administered with a 
sympathetic regard for the efficient 
running of the plant.” 

That was one aspect of its success, the 
other one was that that method was 
more ‘elastic’? than the rigid ‘* Prior 
Approval ’’ asked for in the Local Acts 
of Parliament. 

In Sheffield, they could not ask for a 
smokeless zone for there were too many 
factories working in the city centre, but 
they were making progress in re-develop- 
ment, building up an area that would 
compare, they hoped, with any other city 
centre when the scheme was complete. 
It would probably take longer than other 
smokeless zones, but it would be carried 
out by goodwill, and not compulsion. 
In other words, they were moving in 
harmony with the population, and the 
population was already moving forward 
in company with them. 

His criticism of Prior Approval as 
submitted in Mr. Goodfellow’s report 
was that many local authorities had tried 
to move forward more quickly than public 
opinion was prepared to go, and had 
failed dismally in the attempt. 

In 1944 a band of enthusiasts drafted a 
scheme of Prior Approval which was 
afterwards printed and submitted to 
Conference in 1946. After discussion it 
was unanimously resolved to submit the 


Goodfellow was 
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draft to the Ministry of Health. What had 
happened to it and why had this draft 
never been submitted? It was also noted 
with regret that Mr. Hornby Steer in his 
oration did not even make mention of it. 
_ Every month the Fuel Research Board 
issue a Bulletin giving details of pollution 
deposits all over Great Britain. When he 
looked at the astronomical rise in the 
pollution figures of some of the industrial 
towns, he became very pessimistic and 
used a slogan which might be of service 
to quite a number of people. He would 
like Conference to remember it par- 
ticularly. It was this: ‘‘ Smoke’s a Joke— 
Let’s Play.”’ 


Dr. J. Greenwood Wilson (Cardiff) said 
that he agreed with Dr. J. L. Burn that 
the persuasive and educational approach 
in smoke abatement was usually more 
successful than to take legal proceedings. 

With regard to Dr. Stocks’ paper, he 
referred to his own experiences in visiting 
many cities in the U.S.A., which had given 
him the impression that they had much 
less smoke pollution in their cities there 
than over here. He asked whether there 
was therefore, in accordance with Dr. 
Stocks’ contentions, a correspondingly 
lower death rate from cancer of the lung 
than in this country. 


R. Williams (Coventry), after paying 
tribute to the capable way in which 
speakers had introduced their papers, 
went on to draw attention to the publica- 
tion of the Ridley Report published at the 
same time as the Conference was opened. 
He commented on the fact that the report 
recommended a compromise between the 
open fire and the stove which would 
enable the lovers of open fires to satisfy 
both their. conscience and their comfort 
by adapting their existing open grates to 
the new type of continuous burning grate 
with restricted chimney throating. 

Mr. Williams felt that this recom- 
mendation would go far towards achieving 
the objects of the Society in respect of 
domestic dwellings if the principle were 
widely adopted. 

He pointed out that some of the 
medical speakers had, perhaps inadver- 
tently, given the impression that sanitary 
inspectors relied too much upon their 
legislative powers and not enough on the 
educational approach. In actual practice, 
Mr. Williams felt that it was recognized 
by everyone, including the speakers, that 
the sanitary inspector would, of course, 
first try persuasive measures before resort- 
ing to legal expedients. 


In many spheres of public health work 
similar views were being expressed as to 
the need for the sanitary inspector to be 
_ an educationalist. The dangers of such 
an approach when used to the exclusion 
of one’s legal responsibilities were pointed 
out by Mr. Williams. By all means, he 
said, mainiain the educaitonal channel, so 
long as it is remembered that first and 
foremost under the existing legislation 
the sanitary inspector is still an enforce- 
ment officer. Indeed, according to 
Mr. Williams, some industrialists claimed 
that coal was being wasted today by too 
much draught being used in furnaces by 
firms who were anxious to avoid any legal 
proceedings, with the result that while no 
smoke was being emitted the thermal 
value of the coal was not being fully 
utilized. Mr. Williams did not wish to 
elaborate on this point, but thought it 
suffice to say that whether this claim was 
true or not there must come a time when 
public health and economics clash and on 
these occasions public health must be the 
paramount factor so far as the sanitary 
inspector is concerned. 


G. H. Wilkinson (Corby U.D.C.) referred 
to the current Smokeless Air which con- 
tained a reference to the latest annual 
report of the Bureau of Smoke Control, 
Allegheny County, U.S.A. He had 
received a copy of this report and con- 
sidered that some items would be of wide 
interest to delegates. During the twelve 
months reported upon, for example, 
developments in blast furnace practice 
had reduced the number of “ slips ’’ by 
75 per cent.; diesels were rapidly displacing 
steam locos inside works; a cement 
company was confident that its emissions 
would comply with ordinances by Ist June, 
1954; success in the control of burning 
pit heaps and prevention of combustion 
on those now in use; railroads within the 
county rapidly approzching 100 per cent. 
diesel; almost 100 per cent. gas firing of 
brick kilns, and successful methods of 
smoke prevention where solid fuels were 
used. 


This was only one of many instances 
where he had obtained valuable informa- 
tion from the U.S.A. Unfortunately, 
when such information was quoted at 
meetings, gentlemen to whom they looked 
for guidance stated that the Americans 
were merely “‘ shooting a line ’’—that in 
fact atmospheric conditions in the 
American industrial areas were as bad, 
if not worse, than those in Britain. 
However, the recent report of the Iron 
and Steel Productivity Team which visited 
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the U.S.A. in 1951 emphasized the fact 
that heavy industry was concentrated in 
only a few areas of the U.S.A. For 
example, 90 per cent. of the steel pro- 
duction was in the area of the Great 
Lakes; in the Pittsburgh area alone, there 
were 35 steel plants which produced 
21 million tons of steel in 1950. The steel 
production for the whole of Great Britain 
in the same period was 18 million tons. 
If what was inferred was true (namely 
that the Americans were doing no more 
than ourselves) then Pittsburgh must be 
subject to a permanent blackout! 

Mr. Wilkinson remained convinced that 
the Americans were making much greater 
and quicker progress than ourselves, and 
put forward the tentative suggestion ‘that, 
if the money could be found, considerable 
valuable information would be obtained 
from the visit to America of a team of 
people interested in air pollution pre- 
vention. In addition, he advocated 


regular representation of the Society at 


some of the American.conferences. 


A. C. Hazel (Hurseal Ltd.), speaking as an 
appliance manufacturer, drew attention 
to the fact that the Ridley Committee’s 
report confirmed that the efficiency of the 
modern inset grate was increased if smoke- 
less solid fuel was used. He pointed out 
that when these grates were first pro- 
duced, and (incidentally they were 
produced as long ago as 1938) they were 
known as “‘ smokeless fuel grates,’ and 
when they reappeared on the market after 
the war, they were again called ‘“‘ smoke- 
less fuel grates.” 

Gradually the public got to appreciate 
the virtues of these appliances and 
because of periodic shortages of smoke- 
less fuel, manufacturers had tended to 
indicate that these appliances could burn 
any fuel, which while strictly correct, the 
fact remained that if smokeless fuel was 
used, their efficiency was something like 
25 per cent. higher than when burning 
bifuminous coal. . 

The general public should be told of 
these important facts. Furthermore, 
Mr. Hazel went on to point out, the 
openable stove was very much more 
efficient than a modern inset grate and 
here, of course, to achieve the greatest 
efficiency and avoid any _ difficulties 
regarding chimney sweeping, the comp 
answer was smokeless solid fuel. 

He went on to describe some develops 
ments taking place in improving the open 
fire and explained that the Ridley Com- 
mittee had recommended the develop- 
ment of an open fire which should be a 
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sort of half-way house between an inset 
grate and an openable stove, and had an 
efficiency of not less than 40 per cent. on 
coal. The way one could increase the 
efficiency of open fires was to reduce the 
throat and control it by means of a flue 
damper, reduce the number of room air 
changes, provide a larger convecting 
surface by allowing air to circulate around 
the appliance, and provide radiation as 
low down as possible. 

An appliance that complied with all 


this was already at the prototype stage. 





_ temperature and 
_ velocity and they could therefore be made 
to travel around the flue ways, but this 


any developments for 


_ However, if one wanted to get higher 
efficiencies than this there was only one 
way to do it and that was by making 


use of the flue gases. Incidentally one of 
the points of this new design would be 
that the flue gases would have a higher 
therefore a _ higher 


automatically meant smokeless fuel, other- 
wise the flue ways would become clogged 
with soot. 

To sum up, Mr. Hazel emphasized that 
increasing the 
efficiency of solid fuel appliances in the 
home must automatically mean a greater 
demand for smokeless solid fuel and the 
public should be made aware of the fact 
that you only got these high efficiencies 
if you used smokeless solid fuel. 


Dr. C. F. White (City of London) said 
that there certainly appeared to be a 
direct relation between the incidence of 


cancer of the lung and tobacco smoking. 
The general increase in the number of 
cases of cancer of the lung had run 
parallel with the general increase in the 
consumption of tobacco and the disease 
was most prevalent amongst heavy 


smokers, particularly of cigarettes. 


But in regard to atmospheric pollution 
there seemed to him to be an inverse 
relationship so far as the general picture 
over the whole country was concerned. 
Though there was still much avoidable 
pollution of the air, conditions had 
improved greatly in the last 50 or even 
100 years. If there was a direct relation- 
ship between cancer of the lung and 
atmospheric pollution the improvement 
in the latter should have been accom- 
panied by an improvement in the former, 
whereas the reverse had been the case. 

He welcomed any help in the campaign 
for smoke abatement, but he was not yet 


39 


satisfied that they would be justified in 
saying anything about the increased 
incidence of cancer of the lung in their 
propaganda. 


Dr. Stocks in his reply said that data were 
not yet available from cities in U.S.A. 
which would make it possible to decide 
how their death rates from cancer of the 
lung compare with those in English cities. 
For reliable comparison one must be sure 
that medical certification of this cause of 
death has attained about the same level 
of completeness in the two countries, and 
also be in a position to correct the rates 
for differences of age distribution in the 
populations. The World Health Organisa- 
tion was working to improve compara- 
bility of death statistics but it would take 
time. It was important also to achieve 
some standardization of methcds of 
measurement of atmospheric pollution if 
the relative smokiness of towns in 
different countries, and indeed in the 
same country, was to be judged, and he 
urged that such work should be persevered 
with. 

On the point raised by Dr. White, 
although most experts were agreed that 
the incidence of lung cancer was increas- 
ing, the rise in the last 20 years had 
certainly not been as pronounced as the 
death rates suggested. Cigarette smoking 
had increased very greatly whilst air 
pollution by other smoke had diminished 
quite appreciably; but a large increase in 
the effects of tobacco might have masked 
a diminution in the effects of other 
smoke. For example, it might be, and he 
knew no facts to disprove it, that about 
1930 tobacco was causing 3,000 cases of 
lung cancer and other smoke 5,000 
annually, most of the cases dying at an 
early stage with diagnosis of ““‘pneumonia,”’ 
whereas about 1950, 6,000 cases were 
being caused by tobacco and 4,000 by 
other smoke, most being saved from early 
death by infection and then recognised as 
bronchogenic cancer. With so much 
uncertainty about the real rate of increase 
of the disease, Dr. Stocks did not think 
the idea that the two factors were jointly 
concerned was incompatible with any 
facts so far established. Furthermore, a 
diminution in domestic and industrial 
smoke as a whole did not necessarily mean 
that the carcinogenic substances in the air 
of towns, whatever they were, had like- 
wise diminished. 


INCENTIVES FOR SMOKE 
PREVENTION 


(1) INDUSTRIAL 


by 


W. L. Mather, M.C.,T.D., M.D. 


In trying to find the best incentives for 
the prevention of industrial air pollution 
it is necessary, first of all, to establish the 
causes of pollution, then see how these 
causes can be eliminated and, finally, to 
arrive at incentives to these methods of 
prevention. 

An incentive is a somewhat individual 
thing, in that different people react 
differently to the same incentive but, 
generally speaking, the time-honoured 
*‘carrot and stick’? can be applied in 
varying degrees to all of us. 

Most forms of industrial air pollution 
could be prevented with relative ease and 
the real enemy is often apathy, or lack of 
interest, which being somewhat abstract, 
are more difficult to deal with than 
concrete problems. 

There appear to be five main causes of 
industrial air pollution: 

t.- Fuel: 

2. Boiler plant. 

3. The people who operate the boiler 
plant. 

4. The administration of the concern. 

5. Special industrial processes. 

Having established these causes, the 
second stage is to arrive at methods of 
preventing them, and these, in order, 
would be the following: 

1. Where the fuel is at fault, to replace 
it by a more appropriate grade and, 
under present conditions, this is often 
difficult. However, I have found that if 
sufficient pressure is brought to bear, 
coal suppliers will often take a certain 
amount of extra trouble and, at least, a 
proportion of the right type of fuel can be 
obtained. Here, therefore, the forms of 
prevention are for the National Coal 


Board to make the right types of fuel 
available as soon as possible, and for the 
user to exercise more determination in 
obtaining the right type of fuel. 

2. Where the boiler plant is the cause 
of pollution, it may either be that the 
plant is not properly operated and main- 
tained or, that it is unsuitable for its 
present application. Surprisingly enough 
it is usually the former, and bad main- 
tenance is often the principal cause of a 
smoking industrial chimney. In _ this 
connection, the Fuel Advisory Service, of 
the Ministry of Fuel and Power, are 
helpful. They are short-staffed and 
under-equipped, but they are doing most 
useful work, and they seldom do a survey 
without being able to show how a sub- 
stantial amount of fuel can be saved with 
a corresponding reduction in pollution. 

In the second instance, where -the) 
boilerplant is unsuitable for its present. 
application, the only answer is to replace: 
it by something which is suitable. With) 
capital as tight as it is today, this naturally 
presents a serious problem; directors of 
companies have to be careful about. 
capital expenditure, particularly if it! 
involves an overdraft, so. that although: 
new plant may be more than justified they 
may feel better able to meet heavy main-. 
tenance expenditure as long as it is a! 
chargeable expense. 

3. Where the operators of the boiler-- 
plant are at fault it is largely due to) 
ignorance or lack of interest. Stokers’’ 
courses are run at a number of centres,. 
and where a boiler hand is sufficiently, 
intelligent to take advantage of these,,. 
he should be encouraged to attend them. 
This raises special, and sometimes thorny, 


problems. Many concerns employ only 
labourers in the boiler house, particularly 
if it is a plant which shuts down in 
summer. A man who acquires special 
qualifications may find he can get paid 
no more than labourers rate, and I feel 
that there is a good case for a skilled rate 
of pay based upon actual qualifications. 

There are, unfortunately, some boiler 
hands who would find these courses too 
difficult and others who are too set in 
their ways to alter their methods. They 
were brought up under conditions very 


different from today, when there was a 
surplus of coal and a smoking chimney 


was a sign of prosperity. 


It is never 
easy to make die-hards change their ways, 


but in the national interest greater firm- 





ness should at times be exercised. 

4. The administration of an industrial 
concern naturally has the most influence 
on the extent of air pollution. It is a 


-sound maxim for any form of maintenance 
that ‘*‘ the machine is never wrong, it is 


the man that is at fault.’? Now this is 
always true, and will remain so as long as 
man is master of the machine and not the 
machine master of the man. It is im- 
portant, therefore, that administrators 
should recognise this fact, and not be put 
off with the many excuses which they hear 
about “‘it’’ being at fault. It is up to 
them to see that they have the right fuel 
and plant and that their staff operate it 
correctly. They may encounter apathy, 
ignorance or opposition, and to overcome 
them the administrator must himself 


properly understand the economies of 
fuel as well as, one hopes, appreciating his 


sociological responsibilities. He will thus 
require knowledge, courage and en- 
thusiasm for cleaner air. 

5. Where a special industrial process is 
involved, special problems arise. Each 
process has to be taken on its merits, and 
can seldom be considered collectively. 
There is the problem of the chemical 
works, the blast furnace, the gas works 
and so on, and before deciding how the 
pollution, which they create, can be 
prevented, their individual circumstances 
must be investigated. However, the same 
factors generally apply to special pro- 
cesses, namely: the plant involved, the 
people who operate the plant and the 
administration of the concern. If they 
are all doing their work properly a 
minimum of pollution will result. 

Having established the causes, and the 
methods which can prevent them, we 
must try to find the incentives which will 
encourage these methods to be adopted. 

First of all, the availability of the right 
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kind of fuel. This is really a matter for 
the Ministry of Fuel and Power, and the 
National Coal Board, and it is fair to say 
that they are both doing a lot to see that 
fuel is used in its most economical and 
satisfactory form. The only further action 
that can be taken is to give them support 
and encouragement in the hope that they 
will do even more. 

There is also the possibility that the 
buyer himself may not always ask for 
the most suitable type of fuel, even 
though it is available, and some extra 
advice or an alteration in the price 
structure may then be desirable. The 
price structure is continually under con- 
sideration by the Society, particularly 
with regard to the domestic consumer, 
and it is a subject which should be kept 
well to the fore. It is interesting to reflect 
that whereas raw coal is regarded as being 
the secret of our economic life, and that, 
apart from food, is our most important 
raw material, at the present time it is one 
of the few commodities which escapes 
taxation, although by world standards 
the British price is low and we use twice 
as much coal per head of population as 
the average European. There is no 
quicker way of touching people than 
through their pockets, and a tax on raw 
coal could certainly make industry burn 
it efficiently or not at all. 

The proper maintenance of plant is 
somewhere where the “‘ stick ’’ may have 
a greater application than the “ carrot.” 
People who maintain things badly are 
seldom unaware of the fact, and usually 
the best way to correct this state of affairs 
is by the use of the “* stick,’’ and it is here 
that the local authorities can play their 
part. If all local authorities would 
exercise the powers to which they are 
entitled, under the Public Health Act, 
then a great deal of bad maintenance 
could be prevented. 

The replacement of obsolete plant, on 
the other hand, is a different matter as 
it involves special capitai expenditure. 
The easiest incentive here would be to 
give special depreciation rates on plant 
which reduced atmospheric pollution 
such as modern boilerplant and,- while 
this may appear to be unfair in that the 
efficient people who have kept themselves 
up-to-date would not draw the same 
advantage as the inefficient, it would 
perhaps be justifiable in the national 
interest. 

Where the piant itself is correct and 
reasonably well maintained, but the 
operator works it badly, some form of 
incentive must be given to him. The 


soundest way is that of education, because 
if people know of a better way of doing 
something, they will usually do it and if 
they do not, it is up to those who manage 
them to see that they do. An expansion, 
therefore, in the training courses for 
stokers should be an incentive, and if the 
trades unions concerned could give greater 
inspiration to their members, to become 
more skilled in their calling and, at the 
same time get agreement for that skill 
to be financially rewarded, fuel could be 
saved and pollution reduced. It must, 
however, remain for the management to 
encourage these courses, and to see that 
proper advantage is taken of them. 

An incentive to make clean an industrial 
process, which is intrinsically dirty, is 
difficult to arrive at, and as I said before, 
each case must be treated on its merits. 
Here, it must be up to the local authority 
to investigate thoroughly, but fairly, the 
cause of nuisance in their area and, 
having established the reason, to exercise 
the necessary sympathy or severity. 

We finally come to the incentives to be 
provided for the administrators. These 
are, perhaps, the most intangible because 
every administrator will have a different 
outlook, and his incentive will need to be 
equally different. 

First of all, comes the incentive of 
knowledge, and this can be provided by 
the Fuel Advisory Service of the Ministry 
of Fuel and Power, and also by a sym- 
pathetic press. There is then the incentive 
of evident efficiency, and if a smoking 
chimney came to be regarded by all as 
visible evidence of industrial inefficiency, 
then many people who are at present 
disinterested, would make greater efforts 
to clean their local skies. Here again, 
the press can do much to help. 

There is then the very practical incentive 
of the “‘ stick,’ and were more fines levied 
upon offending firms, then unquestionably 
the administrator would see that there 
was less pollution. This is a problem 
for the local authority, and one which 
requires moral courage and determination. 

Following on is the incentive of cost, 
and this is a combination of the cost of 
replacements to plant, which can be 
alleviated by improved depreciation rates, 
and the cost of fuei itself. The more fuel 
costs, the greater importance will be 
attached to fuel efficiency by the ad- 
ministrator. 

However, I believe that sociological 
incentives could affect the administration 
most of all. If it were generally accepted 
that those who pollute the air were bad 
citizens and not respectable citizens, that 
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to pollute the air was both selfish and 
dirty and that those who did it were 
liable to be classed as evildoers, then I 
believe that many of those responsible for 
our industrial air pollution wouid take a 
greater interest in preventing it. 


Having considered the causes of 
industrial air pollution, the methods of 
preventing them and the incentives to 
get these methods adopted I would like 
now to summarize these same incentives: 


1. Knowledge. The Fuel Advisory 
Service of the Ministry of Fuel: and 
Power is helping to make the operation 
of boiler plant more efficient, and any- 
thing which can be done to expand 
their activities should be encouraged. 


2. The Full Exercising of their Powers 
by Local Authorities. Local authorities 
usually either have, or can obtain, 
adequate powers to deal with atmo- 
spheric pollution. {f they would 
exercise these powers, then the majority 
of industrial atmospheric pollution 
could be prevented. Perhaps the best 
way of bringing this about would be for 
some general directive from the 
Ministry of Fue! and Power, to local 
authorities, so that all would speak 
with a common voice, and those who 
exercised disciplinary action would not 
be criticized in comparison with their 
weaker brethren. 


3. Cost. Despite the high cost of 
fuel, no one today pays the full cost of 
the pollution he causes. Anyone who 
did would find that pollution did not 
pay. The price -of fuel “should “be 
adjusted, and depreciation rates on new 
plant arranged, so that a concern 
causing pollution bore the equivalent 
extra cost to the community itself. 


4. Good Citizenship. If a moral 
stigma could be attached to those who 
pollute the air and grateful publicity 
be given to those who reduce pollution 
then much more energy and interest 
would be forthcoming for smoke abate- 
ment. Our industrial areas are the 
most polluted in the world, there is no 
practical reason why they cannot be 
made clean, the sole requirement is a 
belief in the need and the energy to 
carry it out. 


There are obviously many incentives 
besides these four but I believe these to 
be the most important. And of the four 
I believe that stronger action on the part 
of local authority would be the most 
effective. The regulations exist—all that 
is required is courage and enthusiasm. 


(If) DOMESTIC 


by 


W. R. Martine, 
O.B.E., T.D., M.D.(Edin.), D.P.H., F.R.San.I1. 


As a medical officer in the public health 
department of a very large local authority, 


it is inevitable that I should run the risk, 





in giving such a paper as this, of expressing 
views not necessarily approved by the 
Council I serve. My fellow members of 


- the Executive Council of this Society may 
not, indeed, agree with me. 


I make it 
clear, therefore, that, whatever line I may 
take on this controversial subject, it is 
wholly my own, and, if provocative to 
some, so much the better, for the subject 
is most deserving of discussion in every 
possible quarter. 

In considering domestic air pollution, 
our field is limited as compared with 
industrial pollution where problems arise 
from a variety of industrial processes, 
where each premises in an area may pre- 
sent special features, each requiring special 
and individual consideration. From that 


_ point of view I have the easier task, yet 


the question of incentives in the domestic 
field is so complex and so intimately bound 
up with education, as I shall attempt to 


- elaborate, that I feel it would have been 
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more appropriate for someone now out- 
side the sphere of local government to be 
giving this paper. 

My view is that incentives are desirable, 
if progress in the domestic field is not to 
lag still further behind industrial action, 
but as any incentive must inevitably be 
financial in character, many considera- 
tions must be faced. Successive govern- 
ments in this country have clearly shown 
that if they have ever appreciated the 
problem of domestic smoke they have 
certainly not encouraged solution by way 
of incentive, certainly not financial incen- 
tive. That is not to say that individual 
ministers have not shown a _ genuine 
interest in smoke abatement—we have 
heard them at these conferences and some 
have spoken plainly enough in the House, 
but has it ever gone further, since the 
days of John Evelyn? The late Neville 
Chamberlain, when Minister of Health 
(and don’t let it be forgotten that he was 
a member of the Birmingham City Council 
for many years before he entered Parlia- 
ment) denied, in reply to a question, that 
cancer was the most frequent cause of 
death, and stressed that it was the respi- 
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ratory diseases, particularly bronchitis, 
which sooner or later carried off the 
majority of the population in our closely 
packed built-up areas. His warning, 
and those of many since, have not fa!len 
on very receptive ears, for while some 
progress has undoubtedly been made in 
the reduction of industrial pollution, and 
while certain enlightened local authorities 
have striven for, and even obtained, 
means to reduce domestic pollution the 
open hearth burning raw fuel still holds 
sway in the hearts of men and women in 
this country, including the great body of 
those who have, over the years, repre- 
sented them in the House. 


Before the question of incentives arises, 
therefore, I believe it to be necessary for 
very extensive educational measures to be 
undertaken, commencing at the top, 
while at the same time a tremendous 
effort is being made to ensure a much 
more adequate supply of more suitable 
fuel than is available to the housewife 
today. Lord Simon, in his presidential 
address at Harrogate in 1949 instanced 
local authorities, architects and builders 
as in need of such education?: for myself 
I would extend the list by including all 
Members of Parliament, surveyors and 
housing managers, school teachers, 
parents and housewives.. Education must 
come before understanding, and under- 
standing is necessary, in my view, to 
justify incentive. How ctherwise could 
people know what to instal, or how to 
operate it, once it has been installed. A 
representative of the Minister of Health 
at that same conference underlined the 
need for efficient operation of new equip- 
ment,®? and rightly so—for without effi- 
cient operation there can be little economy 
of fuel, with no less smoke than before, 
and with a disgruntled house-holder to 
discredit our propaganda into the bargain. 
And again, no efficient operation of 
modern fuel-burning equipment will ever 
make up for lack of insulation in house- 
building or for faulty siting of heating 
units on the outside walls of houses. 


The Need for Publicity 


Publicity has always been our Society’s 
main line of attack against the smoke 


nuisance, and at the same time our greatest 
and most difficult problem. Never since 
my first connection with the Society in 
1937, have we had sufficient financial 
support to enable us to state our case for 
clean air where, and how, and when we 
should have liked. There is still, there- 
fore, a vast nation-wide ignorance, as 
expressed by the popular view that 
domestic smoke emission is negligible, or 
alternatively, harmless, and that our only 
problem is industrial. Those present who 
include smoke abatement in their syllabus 
of Health Education must, like me, have 
been struck by the complete lack of 
appreciation by the public that there 
could be any domestic side to the problem 
at all. I have found, too, that those who 
are most vocal in complaint against 
industrial smoke are themselves quite 
ignorant of the harm emanating from 
their own hearth, or for that matter, of 
the poor heating value they get from it. 
They blame the fuel, not the firegrate. 


Only when public opinion moves more 
positively in the right direction and public 
demand begins to make itself felt, will 
there be any case for incentives in the 
domestic field, as far as I can see. In- 
s‘ead of immediate incentives, it is rather 
a policy, by way of smokeless zones, for 
e<ample, which is required now, a policy 
capable of expansion and taking in 
iicentive schemes to be put into effect 
at the appropriate time. Such a policy 
we know to be contained in the Simon 
Report of 1946, but response to the 
recommendations made have proved to 
be somewhat disappointing. It is only 
fair, however, to acknowledge the testing 
of new types of domestic appliance which 
has been so greatly extended at the Fuel 
Research Station at Greenwich, while 
o her approved centres have been estab- 
lished to further this important work. 
The Minister of Health has thus been in 


a position to advise local authorities since 


1948, and to issue to them details of 
appliances suitable for installation in new 
and reconditioned houses.4 This policy 
was subsequently extended to include all 
new houses?, but it has not yet, seemingly, 
been found practicable to implement the 
vital recommendation that manufacture 
and sale of new appliances, falling below 
approved standards, should be _ pro- 
hibited. No explanation or reason has 
been given for failure to implement this 
basically sound recommendation, but I 
suggest that shortage of suitable smokeless 
fuel need not have been any deterrent. 
The modern type of approved appliance 
will in any event give a much more eco- 
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nomic and efficient performance, whatever 
the fuel, and when installed with a back- 
boiler, or fitted to an existing back-boiler, 
it is possible, by judicious use of down 
draught, to burn the dirtiest fuel and slack 
smokelessly, provide hot water, and en- 
sure all-night burning—and at the same 
time effect a very considerable reduction 
in the amount of fuel used as compared 
with the old-fashioned open fire. 


The Housing Act of 1949 has also not 
been as helpful as we were led to believe 
it would be, when we listened to the . 
Parliamentary Secretary, Mi£inistry of 
Health, at Harrogate in 1948,’ and I was 
in entire agreement with my colleague, 
Mr. G. W. Farquharson, when he ex- 
pressed the view at Blackpool last year® 
that the Ministry had missed a glorious 
opportunity of paving the way to imple- 
mentation of a major recommendation 
contained in the Simon Report, by not 
using influence to have the £100 minimum 
for improvement grant reduced, say, to 
£30, as an incentive towards the replace- 
ment of obsolete, uneconomic and in- 
efficient heating appliances. Apart from 
that aspect, however, the provisions of 
the Act are bound by so many limitations 
that it has served to frustrate rather than 
encourage progress towards the efficient 
use of fuel and the abolition of domestic 
smoke. Replacement of the obsolete 
in the owner-occupied house could be 
brought about only by persuasion, and 
difficult as that sometimes was, it was 
harder still to persuade the private land- 
lord, when he could get a return of not 
more than 8 per cent. per annum, while a 
tenant must be ever chary of spending 
money on appliances, etc., which, on 
installation, would become landlord’s 
fittings. 


Smokeless Zones 


Some progress has, however, been made 
by way of the grant of powers to a number 
of local authorities to promote smokeless 
zone legislation. Twelve have so far 
secured such powers, and others are 
known to be following, while zones have 
actually been established in 1951 under 
the Coventry Coporation Act, 1948, and 
in 1952 under the Manchester Corpora- 
tion Act, 1946. That there would be 
opposition to such legislation in certain 
areas was inevitable, and it is to the credit 
of the Nottingham City Council that they 
have been able to defeat local opposition 
by achieving what is, in effect, a smokeless 
zone without legislative powers. By 
imposing the use of smokeless fuel, in 
suitable appliances provided, as a condi- 





tion of tenancy on a large new housing 
estate, the same result is being obtained. 
The opposition recorded in Hull, as 
coming from the representatives of pro- 
perty-owners’ associations, merely serves 
once more to underline the need for 
education already referred to. Of all 
people, surely those who have to pay most 
dearly for the ravages of smoke should 
support the idea of the smokeless zone. 

It seems astonishing that such a prin- 


-ciple,® conceived as long ago as 1935 by 
our former Chairman, the late Charles 
Gandy, should only now begin to become 


fact, but war and post-war conditions 


were no doubt partly responsible for the 
delay, and Mr. Gandy was at least able 


to see some prospect of achievement 
before his untimely death. 

In both the Coventry and Manchester 
Acts there is a clause providing some safe- 
guard for the lessee or tenant who may 
incur expense in executing works or pro- 
viding appliances required for compliance 
with a smokeless zone order, while, again, 
the local authority is given powers to 
assist wholly, or in part. Until it is more 
generally appreciated that it is fuel 
efficiency per ton of fuel consumed which 
really counts, it is too much to expect 
jandiord or tenant willingly to finance 
the conversion from old to new appli- 
ances, including the installation of gas 


ignition, while the present cost of smoke- 


less fuels is, meantime, a further deterrent. 
I agree, therefore, with Mr. Marsh in his 
view expressed at Perth in May this year,”° 
that it would be sound practical policy 
for the cost of conversion in a scheduled 
smokeless zone to be borne by the local 
authority, but I believe it only right that 
such cost should be subsidised by Govern- 
ment grant. 

Finally, I would advocate some form 
of financial incentive to those who play 


their part in eliminating domestic pollu- 
tion. Whether by rates rebate or exemp- 
tion from increased rating, or by income 
tax allowance in respect of expenditure 
on conversion, is clearly a matter for the 
financial experts to decide. As however 
the question of rate revision is believed 
to be imminent, it would seem appro- 
priate to consider rate rebate or exemption 
from increase and if neither of these are 
proved to be practicable, provide the 
income tax relief, if necessary over 2-3 
years, to encourage the householder, be 
he owner-occupier or tenant, to play his 
individual part in ensuring clean air and, 
thereby, a reduction in incidence of 
respiratory disease in this country. 
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Discussion 


Miss Lovell Burgess (Lectures Officer, 
The Gas Council) opened the discussion 
by urging that local authorities, if they 
wished to provide incentives to further the 
cause of smoke abatement, should make 
it easy for their tenants to have alternative 
means of obtaining hot water in summer. 

They had heard it said from practically 
all the speakers that smoke from domestic 
chimneys was a greater evil than in- 
dustrial smoke. Surely it was time that 
Housing Authorities turned their tenants’ 
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attention from the fireplace (where, in 
grates designed to burn smokeless fuel, 
tenants continued, for the most part, to 
burn bi‘uminous coal) when hot water was 
required in the summer, and during mild 
periods of the year. 

While houses were being carcased it 
would be a simple matter for Housing 
Authorities to provide, by means of special 
wall fittings, for the cheap and easy 
installation of sink water heaters. 

The speaker quoted from the Daily 


Mail, 22nd September, an account of a 
meeting at which 300 Council tenants at 
Heath Park, Dagenham, had met to 
protest against the high cost of central 
and constant hot water as ‘* an impracti- 
cable scheme for working class people.”’ 

A sink water heater gave hot water 
when required, and only when required. 
Unfortunately, the tenant had to pay the 
cost of its installation, which depended 
on the location of the gas pipe, and the 
extension of the gas and water pipes, and 
this, added to the price of the water 
heater, plus 66% per cent. purchase tax, 
and the increased hire purchase terms, 
made a supplementary hot water supply 
almost prohibitive. 

Certain Gas Boards, however, were 
prepared to install jigged wall plates— 
pipes located above the sink, projecting, 
but practically flush with the wall—and 
make the necessary extension to the gas 
pipe free of charge. The extension of the 
water pipe became then the only cost to 
the Housing Authorities, and this was 
negligible while the house was actually 
in course of construction. There was no 
capital expenditure for the Housing 
Authority, and the tenant who wished to 
do so could have a water heater fitted by 
unskilled labour in less than twenty 
minutes for a few shillings. If the heater 
was removed at any time the wall re- 
mained undamaged. 

It was part of national fuel policy to 

encourage the use of coke as a smokeless 
fuel. Gas, also smokeless, was inseparable 
from coke ignition and coke production, 
and twice as efficient as any other 
secondary fuel in terms of coal con- 
sumption and coal utilization. 
J.B. M. Mason (Powell Duffryn Technical 
Services Ltd.) said that he had recently 
returned from an _ extensive tour of 
Australia where he had been engaged in 
engineering work for various clients and 
had gained certain impressions which he 
thought would be of interest to the 
Conference. 

1. He had expected, upon his return, to 
find that the certification of boiler 
personnel had made more headway in 
this country. In Australia a man, before 
being allowed to operate any kind of 
boiler plant, had to obtain a certificate 
of competcnze. Personnel were divided 
into three classes and were certificated 
according to their ability to operate 
certain plant. A primary certificate for 
those operating C.I. and low pressure 
boilers, an intermediary for boilers of the 
Lancashire type, and an advanced 
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certificate for those attending high 
pressure water tube boilers. Mr. Mason 
felt that untrained stokers should not be 
allowed to operate what was really a form 
of lethal weapon and it certainly was not 
fair to the stoker’s fellow citizens who 
had to put up with the smoke and filth 
which he made, and to the manufacturer 
whose equipment he so mishandled. . 

2. Few steps seemed to have been taken 
to clean up really black spots as railway 
Ree be sheds and intermittent brick 
kilns. 

3. Although in legal parlance the term 
smoke meant fume and grit, sufficient 
emphasis was not given to the elimination 
of dust nuisance. Mr. Mason suggested 
that it was time that a really cheap dust 
extractor could be marketed. 

4. The million pound loan established 
by the Ministry of Fuel and Power to 
assist manufacturers in the purchase of 
fuel saving plant would do little to create 
an incentive as commercial rates of 
interest would still have to be paid on 
money borrowed. It would appear that 
the only real way was for the Treasury 
to devise a scheme so that industrialists 
had not to pay such a heavy tax on the 
capital cost fuel saving equipment. 

5. Although some incentive schemes 
for the better operation of boiler plant 
had been applied, only a few were working 
well, for after a time the boileriouse 
personnel regarced the bonus as part of 
their wages. He preferred the incentive 
to be applied by the upgrading of trained 
boiler personnel. : 

6. As for the application of Prior 
Approval it could be a two-edged weapon 
unless authorities were careful to see that 
the advice given to industrialists was 
really technically sound. 

7. He was surprised to see, in addition, 
that a worthwhile scheme had not been 
developed to discover the economics, 
from all angles, of a combined heat and 
power scheme for an industrial town. A 
central plant passing out steam and 
power to consumers who now operated 
small and often inefficient plants could 
do much to clean up our industrial smoke 
nuisances. 

G. A. Hiller (Bolton) said that, in common 
with others in the large industrial areas, 
he was very concerned about the dis- 
charges from factory chimneys. The 
Conference had rightly taken an increased 
interest in the problem of domestic smoke, 
but it was to be hoped that the outcome 
would not be that a new fashion had 
been set and that the old problem was to 





be forgotten. Both aspects must be dealt 
with with equal enthusiasm; until the 
public was better educated, more could 
be done by the permanent abatement of 
nuisance from one mill chimney than 
would accrue from a lot of talking to 
housewives about domestic smoke. 

The main point in the afternoon’s 
paper was the provision of incentives to 
fuel burners, and Mr. Hiller said that, in 
his experience, incentives for efficient 
fuel burning alone would be insufficient 
owing to the changing nature of atmo- 
spheric pollution. There was now less 
black smoke, but very much more dense 
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grey smoke which meant heavy grit 
emission. Consequently, incentives should 
include financial assistance towards the 
cost of grit arrestation methods or, better 
still, coal should be cleaner and better 
graded. 

Mr. Mather, replying te the discussion, 
said he had only one point to make. The 
application of bonuses depended very 
much on individual firms, and _ their 
effectiveness upon the way they were 
administered. Generally speaking, a 
properly run bonus scheme did achieve its 
object, and they were always worth 
considering. 


POLLUTION PROBLEMS OF THE 
IRON AND STEEL INDUSTRY 


by 


R. J. Sarjant, O.B.E., D.Sc. 


Professor of Fuel Technology, University of Sheffield 


This discussion is confined to the pollu- 
tion problems associated with the manu- 
facture of iron and steel which arise from 
the production of smoke, fumes and dust 
in the course of the processes operated in 
the industry. 

The problem of the elimination of 
smoke in combustion appliances is the 
common one associated with all industries 
that use fuel. There are particularly diffi- 
cult features relating to the heating of 
steel associated with two unavoidable 
conditions, (i) that the metal must at 
times be heated up from cold in a furnace, 
the cold walls of which may chill com- 
bustible gases and produce smoke, and 
(ii) that the atmosphere in which particular 
types of steel may be heated must be of a 
character which does not impair the sur- 
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face of the steel. Otherwise excessive 
oxidation and decarburization may occur, 
which can result in ultimate failure of the 
steel in service. Again, a heating process 
may be followed by rolling or other 
forming operations, or perchance pickling, 
and the character of the scale formed in 
heating must be of a specific physical 
character to be satisfactory. To safe- 
guard this need the use of smoky atmos- 
pheres has been regarded as a beneficient 
condition. The smoke per se is not an 
essential requirement, but may be a conse- 
quence of the production of the required 
atmosphere. The subject is one of con- 
siderable technical complexity and is being 
studied at the University of Sheffield with 
the support of the Fuel Research Board 
and the Sheffield/Rotherham and District 
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Schematic arrangement of a continuous ore sintering plant. 





Fig. 2. Settling Chamber 


Smoke Abatement Committee. The use 
of town’s gas instead of raw coal may, in 
the case of certain steels and processes, 
be an effective means of eliminating 
smoke, but even in the use of gas technical 
problems arise in regard to the character 
of the scale, or the metal surface, which 
have not yet been entirely solved. The 
perfect answers may be provided in the 
use of controlled atmospheres in muffle 
furnaces, or in some cases in the resort to 
electrical power, as in the salt hardening 
of high grade tool steels. The economic 
question must ultimately arise and it may 
preclude the use of the most satisfactory 
technical method. This aspect of the 
subject, and the need to maintain a sub- 
stantial export trade against keen com- 
petition looms up in almost every phase 
of the pollution problem. 

It is becoming more widely recognized 
that much of the air pollution of industrial 
areas is caused by dusts and fumes that 
are not related to the combustion process. 
Such emissions are frequently an integral 
part of plant operation and for this reason 
may rarely be preventable by modified 
design or the care of the operator. 
Auxiliary mechanical equipment must 
then be necessary to remove the emissions. 
Economically the gain is to the com- 
munity and not to the industry involved. 


Blast Furnaces : 

The major unit in the iron industry 
serving as a potential dust producer is the 
blast furnace, in which may be used five 
tons of gas, capable of carrying a particu- 
larly troublesome dust, for every ton of 
iron produced. Yet it is fair to say that 
in the cleaning of blast furnace gas the 
technical difficulties have been overcome 
within the limits of economic possibility. 
The gas may be cleaned down to a dust 
content of only 0.002 grains per cubic 
foot. It is estimated that about one- 
tenth of the value of the blast furnace gas 
is spent on the removal of the dust. It is 
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true also to say that a well-cleaned blast 
furnace gas has an increased availability 
and value in Cowper stoves for preheating 
the air blast for the furnace, in the pro- 
duction of power in gas engines, and in 
heating steelworks plant and coke ovens, 
whereby valuable coke oven gas may be 
made available for service of higher pro- 
ductivity. 


Sintering Plants 


Blast furnace dust contains certain 
amounts of iron ore and carbon, a typical 
analysis! for British practice being: 


Fe,0;=25.6, CaO=7.1, MnO=7.9, 
MgO=1.1, Al,O;=10.0, SiO.=19.3, 
7ZnO=4.5, CuO=3.4, C=9.6, S=2.2. 


For many years this dust was discarded. 
Now it is utilized to some extent. By 
adding fine ore it may be sintered, and 
made useful for recharging to the furnace. 
Sintering is the process of agglomerating 
fine particles into a porous mass by 
incipient fusion caused by heat generated 
within the mass itself. The heat is 
developed by the combustion of carbon in 
the form of coke breeze fed to the ore 
sintering plant (Fig. 1), to which air is 
supplied at a rate necessary to produce the 
sintering temperature. The circuit of air is 
downwards through the burden and leaves 
at the bottom through the grate. When 
fine materials are a major element of the 
sinter feed there is a troublesome propor- 
tion of dust in the stack gases, which have 
to be removed by means of collecting 
equipment. 


Melting Plants 

The dust emission from melting plants 
arises from the oxidation primarily of iron 
and to some lesser degree of manganese, 
and from the carry-over in the exhaust 
combustion gases in fuel fired furnaces of 
fluxes such as lime and limestone. In the 
electric melting furnace these fumes may 
escape through gaps in brickwork and at 


eae 


Fig. 3. Cyclone 


door jambs. They are exhausted by 
means of fans placed in cowls over the 
furnaces. In the case of the open hearth 
furnace a considerable amount of dust is 
filtered out in the regenerator checker- 
work used to pre-heat the air and gas, but 
the finer particles carried in the exhaust 
gas stream pass into the chimney exhaust 
system. Where waste heat boilers are 
used a certain amount of this gas collects 
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in the boiler tubes, giving rise to the need 
for adequate cleaning at intervals. The 
fume from iron oxidation may be con- 
siderably increased if oxygen is blown into 
the molten bath with the object of speed- 
ing up the oxidation of the carbon and 
other constituents which have to be 
removed in the refining period. Another 
constituent of melting furnace fume which 
has in recent years been found to be a 
dangerous emission is fluorine produced 
from the fluospar used as a flux in basic 
furnaces. It has been found to con- 
taminate pasture and to be harmful to 
cattle. The treatment of the chimney 
gases to remove solid constituents or 
sulphur dioxide has not been considered 
hitherto in this country to be an economi- 
cal proposition in these processes. The 
tall chimneys common in such plants are 
normally regarded as being a sufficient 
means of dispersal of the emission. 


The Bessemer Converter 


The Bessemer converter is used on the 
largest scale in high output plants pro- 
ducing basic steel. In steel foundries, as 
an acid lined vessel, it is usually found as 
a much smaller unit. In both processes 
the effluent gases carry a copious brown 
fume consisting mainly of ‘rcn oxide. In 
recent years the use of oxygen enrichment 
has been practised in foundries, and then 
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the dust emission has been considerably 
increased. Whereas in air-blown con- 
verters the hood gases may contain only 
two grains per cubic foot, with oxygen 
enrichment the dust content of the exhaust 
rises to five grains per cubic foot. The 
larger particles may be collected in a wet 
cyclone, but the removal of the smaller 
particles below 6m may prove to be a 
much more troublesome matter. The 
problem of removal of the dust becomes 
a more diffcult one economically as the 
units may be small and their action, par- 
ticularly in regard to the incidence of 
oxygen enrichment, may be of an inter- 
mittent character. Investigation of this 
problem also has been in hand in the 
Department of Fuel Technology in the 
University of Sheffield. 


The Cupola 

The cupola, used for melting cast iron 
or converter iron, emits hood gases that 
contain varying amounts of iron oxide and 
silica, together with lesser proportions of 
other metallurgical oxides and unburnt 
carbon monoxide. The dispersed char- 
acter of this type of equipment and its 
generally limited size may explain why 
this particular type of plant is regarded as 
much less of anuisance. Ina foundry the 
control of dust emission from grinding 
plant and more particularly from fettling 
equipment constitutes a much more 
serious matter which has: come under the 
operation of the Factory Act. Accord- 
ingly, since these problems in this par- 
ticular industry must have attention 
according to the magnitude and dele- 
terious characters of their effects, the 
emission of the cupola has become to be 
regarded as much the lesser evil. 


Dust Removing Plant 

The type of equipment suitable for 
collection of the deleterious emissions 
described obviously must vary widely 
with the problem. Briefly, the numerous 
types of equipment available for the pur- 
pose may be recognized as falling into 
five main groups: (1) Settling chambers, 
(2) cyclones and baffle chambers, (3) wet 
scrubbers, (4) filter bags, and (5) electrical 
precipitators. 

Settling Chambers (Fig. 2) are the 
simplest and most economical type for 
separation of dust particles from the gas 
stream, provided the particle size is larger 
than 150. Settling chambers have low 
pressure losses and usually chimney 
draught is adequate for their operation. 
The real problem arises, however, with 
much smaller particle sizes. 
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Fig. 5. Static scrubber with water spray 


Cyclones (Figs. 3 and 4) are much more 
effective. The main factor that controls 
the collection efficiency is the diameter of 
the cyclone. A smaller unit working at a 
given pressure drop has a higher efficiency.’ 
Accordingly they are used in parallel to 
give capacity. Reduction of the diameter 
of the gas outlet duct will increase effi- 
ciency of collection at the expense of 
pressure drop. An elongated rectangular 
section in the inlet duct, and a long 
cyclone is to be preferred.? The appliance 
will operate equally well on the section or 
pressure side of a fan. The efficiency 





obtained varies widely with the conditions 


of operation. A wet cyclone may have 
obvious advantages. 


Filter Bags do not effect, as their name 
implies, a simple filtration since the pores 
in the cloth are many times the size of the 
particle separated. The efficiency of 
separation is, therefore, low until sufficient 
particles have been collected to reduce the 
apertures. They offer a high draught 
resistance but are extremely effective. 
Thus with a pressure drop of 10 in. w.g. 
the dust concentration can be reduced 
from 1 grain per cubic foot to about 
0.008 grains. The older materials were 
limited to use at temperatures below 
200° F. and they could not withstand the 
action of acidic gases. A new material, 
superior in these respects, consists of glass 
fibre cloth. 


Wet Scrubbers are used in many 
different forms, namely, static scrubbers, 
tower sprays, wet cyclones, mechanical 
(Fig. 5) and venturi scrubbers. In the 
mechanical scrubber (Fig. 6) the centri- 
fugal action of fan blades or perforated 
drums produces an intimate admixture 
of fine water spray and the gas. The 
power consumed is high, of the order of 
10 h.p./1,000 cu. ft. per minute.* In the 
venturi scrubber® the gas is passed 
through a venturi at a velocity of 300 
ft./sec. and water is injected into the gas 
stream through a series of jets which 
surround the throat. The effectiveness of 
the wet scrubber (Fig. 7) depends upon its 
capacity to wet the dust. Where fine 
water sprays are involved the gases must 
be passed through a dry cyclone or a 
suitable spray separator. The water 
availability frequently becomes the deter- 
mining factor in the selection and 
economy of such methods. 


Electrical Precipitators (Fig. 8) are the 
most effective means of removing in- 
dustrial dusts from gases.>. The charged 
particles are deposited on the earthed 
electrode and ultimately removed by 
shaking (Fig. 9). The efficiency of the 
plant depends on gas velocity, applied 
voltage (of the order of 50,000 volts) and 
the dimensions of the electrodes. The 
method is capabie of cleaning gas down 
to a dust content as low as 0.002 grains/ 
cu. ft. Since the capital and running costs 
are relatively high its use is generally 
limited to cases where the amount and 
value of the recovered products are large. 


Applications in the Iron and Steel Industry 


In blast furnace practice the pursuit of 
better methods of gas cleaning goes on 
continuously, if only for the reason that 
the very fine dust contained has a high 
nuisance character in the distribution and 
use of the gas. For the most effective 
cleaning of the gas a suitable sequence of 
dry dust settler, wet scrubber and electrical 
precipitator may produce successively con- 
centrations of (i) 10 dropping to 4, (11) 4 to 
0.3, and (iii) 0.3 to 0.002 grains/cu. ft.® 


In the case of the open hearth the 
venturi scrubber, followed by a spray 
separator has been used with a collection 
efficiency of 95 to 98 per cent. The water 
consumption is of the order of 4 gallons/ 


CLEANEO GAS 







SEPARATOR 


SPIN 
OAMPER 





MAKE-UP 


WATER 
{ 
| oy 
SET TUNG 2 
TANK 
——e SLUDGE 


Fig. 7. Venturi scrubber with separator 


oRTY 
GAS 
INLET 


LMigh Tension Line carrying 


Rectified Current 





Upper 
Neacer 


Ne | High Tension Insulator 


ion. es mp «Cleaned Gases 
: = leave 
ie, 2 


1 a Discharge Elecirod 
8 ec ie 
cE 





: 
| 


neater Discharge Electrode 


colleciing Electrode - Suspended 
Matertal collects on Inside of 
Collecten tlectrode and drops 


Pare CEOITATOR 


High Tension tines 





n Transformer 
Rectifier 


Fig. 8. Principle of electrical precipitator 


min./1,000 cu. ft., corrected to 60° F. In 
the case of the cupola’ gas cleaning plant 
has been applied. The cupola top was 
fitted with a charging bell and the waste 
gases were directed through a dry cyclone 
into a wet washer. By this means from 
11-15 Ib. of dry dust per ton of iron 
charged has been collected. 


The Present Position 


In all these processes the economic 
situation emerges as the prime factor in 
dust control. Looking at the problem 
from a national and unbiased view- 
point, two opposing major considerations 
appear, one based on the need for effective 
and economical manufacture of export- 
able products, and the other on the need 
for the suppression of dangers to health 
and well being of the worker and the 
citizen. The theme that both shouid be 
the aim of technical progress would 
receive universal acceptance. Where 
technical progress has provided the solu- 
tion but the question of its application is 
limited by economical considerations, the 
interpretation of what must be regarded 
as economical depends upon the relative 
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importance of the two considerations, the 
final cost of the product, and the degree 
of danger to health in prevailing practice. 
As to what should be the final judgment 
in a given case, decision must always 
depend upon the merits of the individual 
circumstances. No general rule of guid- 
ance can be laid down, even from the 
technical view point. Further, there are 
external remedies that are receiving more 
and more consideration as time goes on. 
The segregation of industrial and resi- 
dential areas provides a case in point. If 
steel works and cottage stand side by side 
the obvious remedy is to remove the 
cottage. Where circumstances have pro- 
duced a growth of industry and in near 
proximity the concurrent increase in 
density of population, the responsibility 
for the consequent evils of the type being 
discussed cannot be laid at the door of 
either the industrial pioneer or of the 


citizen seeking employment. Provision of 


a remedy would appear to be a joint 
responsibility. At a meeting such as this 
the scientists and engineers can debate the 
possibilities of their contribution and the 
town planning authorities the scope of 
theirs. 
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Fig. 9. Schematic arrangement of electrostatic precipitator plant 
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Discussion 


James Law (Sheffield) stated that in taking 
part in this discussion he wanted to thank 
Professor Sarjant for a concise and well- 
balanced paper, giving details of the 
various forms of nuisance occurring at 
steelworks, but to express the disappoint- 
ment felt by many on his conclusion, 
where he left it to the scientists, engineers 
and planners to decide the practical 
remedies and solutions. 

He had hoped that after the amount of 
thought and energy he and his staff had 
given to the subject, he would have stated 
that the steel industry—which ° prided 
itself on being progressive—should, in the 
interests of the health of its workpeople, 
make suitable provision to eliminate the 
fumes and dust created in the fabrication 
of the materials. 

Since 1875—a period of 77 years—the 
steel industry had enjoyed a privilege that 
had not been granted to any other 
industry—a provisional exemption of 
pollution of their process furnaces from 
the Public Health Act, 1936. There was 
a time when considerable doubt existed 
with regard to the necessity of a smoky 
atmosphere in furnaces, but it could be 
agreed today that such a necessity did not 
exist. This had been brought about by 
the persistence of the Local Authorities 
concerned, rather than the manufacturers 
themselves. In 1926, when a new smoke 
abatement bill was before Parliament, the 
exempted processes were extended pro- 
visionally for five years so that investiga- 
tion of conditions could be made. In 1938 
the Investigation Committee were satisfied 
‘that provided suitable heating appliances 
were installed, there was no necessity for 
any further exemption,’ but a period of 
ten years was necessary for recon- 
struction to be carried out. The war 

‘intervened, and many obsolete furnaces 
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were again put into operation and continue 
to this day. 

In addition, melting processes had 
developed considerably and with them, 
other forms of pollution had taken place 
as described in Professor Sarjant’s paper. 

The use of oxygen in melting and 
refining had added considerably to the 
amount of impurity and solid matter 
emitted to the atmosphere. It had not 
been denied that this impurity could be 
suitably arrested, but the steelmakers 
were not going forward with such 
remedial work, on account of the ad- 
ditional cost, from which no return 
could be expected. 

Three years ago the Iron and Steel 
Federation became members of the 
National Smoke Abatement Society in 
order to assist with their technical 
advisers in helping to reduce atmospheric 
pollution. That gesture had been wel- 
comed by most of the members of the 
Society, and they were then asking them 
to show their sincerity as members by 
taking the necessary steps to clean the 
atmosphere, and to agree that the existing 
legislation granting provisional exemption 
was unsound, was not progressive, and 
should be deleted from the Statute Book. 

Professor Sarjant had stated that “if 
steelworks and cottage stand side by side, 
the obvious remedy was to remove the 
cottage,’’ but Mr. Law was asking in all 
sincerity ‘‘ Did that remove the dust 
nuisance?’’ and he stated that Professor 
Sarjant knew as well as he did that it did 
not. Pollution knows no boundaries and 
is carried by the wind for many miles, the 
only solution being to arrest the dust 
and not allow it to pass to the atmosphere. 

He thought the answer to that problem 
could be found in the introduction of 
Professor Sarjant’s paper where he stated 


‘*Tt is becoming more widely re- 
cognized that much of the air pollution 
of industrial areas is caused by dusts 
and fumes that are not related to the 
combustion process. Such emissions 
are frequently an integral part of plant 
operation, and for this reason may 
rarely be preventable by modified 
design .or the care .of the operator. 
Auxiliary mechanical equipment must 
then be necessary to remove the 
emissions.” 

As an engineer and one interested in 
Town Planning, though rigid zoning was 
an essential feature in steelworks practice, 
the collection of dust from melting and 
abrasive dust from grinding was impera- 
tive, if the welfare and health of steel- 
workers and the citizens was to be 
sustained. 


He didn’t expect that Professor Sarjant 
wished to be drawn into an expression of 
opinion with regard to the deletion of the 
metallurgical section from the Public 
Health Act. He said that he had given 
us a pointer with regard to it, and as 
there were many representatives of the 
steel manufacturers present, they would 
weicome candid criticism on that long- 
standing vexed question. 


The best thanks of the Conference were 
due to the Professor for his concise paper, 
which was appreciated, and if he had 
quoted a context of his paper only, it had 
been done with a purpose. 


Dr. T. P. Colclough (British Iron and 
Steel Federation) said that in the paper 
on ‘‘ Incentives for Smoke Prevention ”’ 
it was stated that ‘“‘most forms of 
industrial air pollution could be pre- 
vented with relative ease, and the real 
enemy is often apathy.’ While this 
might be, and actually was, applicable to 
many forms of industry in which the cost 
of fuel was a relatively small factor in the 
total cost of production, it was certainly 
not applicable to the iron and _ steel 
industry, in which the cost of fuel used 
may amount to as much as 25 per cent., 
and in some special cases over 50 per 
cent., of the total cost of materials used. 
The efficient use of fuel with its corre- 
sponding diminution of smoke _ pro- 
duction was a vital part of the economy 
of iron and steel production, and as a 
result, a constant battle was waged against 
ineficiency which is manifest in visible 
form as smoke. 

While Professor Sarjant had dealt 
adequately with the sources of smoke and 
dust which arise in steelworks and the 
methods which had been adopted to 


“minimize the emission of these materials, 
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the magnitude of the problem might not 
be commonly understood. The present 
development of the steel industry was 
leading to the establishment of integrated 
units each with a capacity of 15,000 to 
20,000 tons of ingot steel per week. In 
one works of this type the amount of 
material to be handled, some of it several 
times over, amounted to between 200,000 
to 250,000 tons per week. The mere fact 
of handling and transporting these 
materials inevitably created dust. In 
addition, in a modern integrated plant 
containing coke ovens and blast-furnaces, 
the amount of gas generated for every 
hour of the week amounted to about 
2.5 million cu. ft. of coke oven gas and 
20 million cu. ft. of blast-furnace gas. 
Forty years ago, a great part of this dirty 
blast-furnace gas was discharged into the 
atmosphere, and much of the coke oven 
gas was inefficiently used. Today, 
equipment had been developed and 
installed whereby the whole of these 
enormous volumes of gas were thoroughly 
cleaned until they were cleaner than the 
ordinary atmosphere, and were burnt 
under regulated conditions to eliminate 
almost completely the formation of 
smoke. It should be realized that while 
in some cases the dust or smoke nuisance 
still existed, this represented only a very 
small fraction of the total nuisance which 
would exist if these very efficient means 
for correction had not been applied. 


A very good illustration of the progress 
which had been made was furnished by 
the new methods of making sheet and 
tinplate. Until recently, all sheet and 
tinplate was made by a process which 
involved heating the steel two or three 
times in a deliberately smoky atmosphere. 
As a result of intensive research work, 
highly elaborate machinery had been 
installed at a very high cost, which had 
removed the necessity for the smoky 
atmosphere, and the rolling and annealing 
of these materials was now carried out in 
atmospheres almost completely free from 
smoke. 


Although much has been done, much 
still remained before the desired standards 
could be fully attained. Every modern 
steelworks had its own special officers 
for the control of combustion and dust- 
making operations. Bands of research 
workers were continuously employed in 
the solution of the problems, and it was 
absolutely certain that continuous im- 
provement would be attained. This 
process might be accelerated by close and © 


sympathetic co-operation between the 
industrial producers and the local autho- 
rities, and it might be taken as axiomatic 
that constructive suggestions would be 
heartily welcomed by the companies 
engaged in this struggle. 


T. Henry Turner congratulated Sheffield 
University for being the first to take a 
practical interest in smoke abatement and 
hoped that the academic staffs of Birming- 
ham, Leeds, Glasgow and other univer- 
sities would show that they also could 
initiate scientific moves to save themselves 
and their fellows from coal grime. 


The iron and steel industries now made 
much less dust and smoke per ton of 
saleable product, but the output of steel 
per annum increased, and the dust and 
smoke nuisances in certain localities could 
not be accepted as long as permissible 
in a country with a national health policy. 


He had been shown the cleanest of iron 
blast furnaces and cast-iron foundries in 
Detroit, and observed wheat growing 
beside an efficient blast furnace in Upper 
Silesia. These foreign examples’ of 
freedom from dirt around ironworks seen 
twenty-five years ago encouraged one to 
regard smoke and dust control as achiev- 
able in the iron and steel works of this 
country. 

He would like Professor Sarjant to 
strengthen the section of his paper which 
dealt with cupolas. The very numerous 
cupolas used for melting cast iron were 
to be seen, for example, in almost every 
large engineering works where they 
produced much grit, at a low height of 
emission, which fell on the works and 
surrounding property. Cupolas were 
generally surrounaed by numerous people 
per acre, and so their dust and fumes 
were felt as a nuisance by many people. 
The cupola dust blown over and into 
engineering works must increase the 
maintenance costs of workshops, as well 
as impair the health of workpeople. 

The sulphur dioxide emitted from 
cupolas accelerated the corrosion of steel 
exposed in the works, such as railway 
lines, raw materials and scrap, creating 
iron oxide dust from that steel which 
became another nuisance. 


Such a discussion should indicate what 
should be done. The N.S.A.S. already 
received welcome subscriptions from five 
well-known steel works whose far-sighted 
directors had decreed that whenever their 
design staffs submitted plans for future 
extensions or modifications such plans 
must be accompanied by a memorandum 
dealing with smoke and dust abatement. 
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Thus these social minded and progressive 
steel firms have of their own initiative 
instituted ‘‘ prior approval,’ although 
that is not required of them by law. This 
fine example deserved emulation by all 
iron and steel makers and users. 


N. H. Turner said he had the oppor- 
tunity of presenting a paper at the 
Blackpool meeting last year on_ the 
subject now dealt with by Professor 
Sarjant, and therefore, having already 
given his views, he would not occupy 
much time. 


He rather regretted that Professor 
Sarjant had not considered the emission 
of smoke, dust and grit from iron and 
steel works under two headings: from 
those works grouped around Sheffield 
mainly producing steel, and from large 
integrated iron and steel works. With the 
latter, the question of smoke emission 
due to cooling of the gases before the 
combustion was completed did not come 
into the picture, as they were mostly 
using blast furnace gas as fuel and 
generally dealing with hot material. 


With regard to dust and grit emission, 
he regretted that Professor Sarjant had 
not drawn attention to one of the main 
difficulties the large iron and steel works 
had to deal with. This point had been 
touched upon by Dr. Colclough, and he 
had already mentioned it last year, i.e. 
the difficulty of having ancillary equip- 
ment which could cope efficiently with 
the problem under all conditions. The 
amount of dust to be collected was very 
large, and they would appreciate that 
variations could take place over a very 
wide range with resultant variation in 
the efficiency of operation of the equip- 
ment involved. One thing, however, was 
almost certain, that when a new plant 
was put down, care was taken to prevent, 
as far as possible, dust and grit emission. 
He knew that some of their friends there 
might have doubts as to the effectiveness 
of the equipment used, although he hoped 
they would remember that progress was 
not always to be judged solely by the 
results achieved, but also by the rate at 
which it proceeded. 


Dr. Sarjant, replying to the discussion, 
said, with reference to Mr. Law’s remarks, 
that the paper was intended to be an 
introduction to a discussion, and therefore 
the statement of the problems to be 
tackled rather than an exhaustive exposi- 
tion of a solution. Dr. Colclough’s 
valuable contribution was in many 
respects an answer to Mr. Law’s challenge. 

If, as Mr. Law had indicated, the 


author had stated categorically that the 
iron and steel industry should ‘‘ make 
suitable provision to eliminate the fumes 
and dust created in the fabrication of the 
materials,’’ would such a statement have 
solved a single problem ? It had been 
clearly stated that technical progress had 
provided solutions to a number of specific 
problems associated with atmospheric 
pollution from iron and steel works, but 
that economies could not be ruled out in 
seeking a satisfactory fulfilment of any 
application. It was the function of the 
scientist to provide the scientific data 
upon which the engineer could work to 
reach such an objective. It was for the 
economist, the politician, and, maybe, the 
planner to settle the phases of the problem 
which rightly came within their sphere. 
Mr. Law would appear to be wishing to 
entice the scientist into that dangerous 
field of controversy which was not his 
arena. Some heads might fall in the 
méi¢e. The author would not venture to 
suggest whose. 

If the paper had been intended to 
discuss recent scientific progress on this 
subject, it could not have been completed 
adequately in the brief space of time 
allowed. From the author’s own experi- 
ence, it could have covered much effective 
advancement. It was a characteristic 
feature of such progress that as fast as 
one set of problems became solved new 
ones arose. A concrete example might be 
cited from Mr. Law’s own reference to 
the fume emission from the use of 
oxygen in melting processes, a problem on 
which they had worked together. 

The author was indebted to Mr. Law 
for raising so many important questions. 
He would certainly agree that the all- 
important principle was to seek to prevent 
a nuisance at the source. It was to that 
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end that the main objectives of the 
research on which they had been engaged 
in Sheffield had been directed.: 


In assessing the contribution made by 
industry a realization of the situation 
would be apparent from Dr. Colclough’s 
telling point that the present pollution 
represented only a small fraction of the 
total nuisance which would exist if the 
preventive methods that had been made 
had not been applied. 


Mr. T. Henry Turner had directed 
attention to the nuisance arising from the 
small cupola situated in congested 
districts. Here was a problem to be 
labelled economic rather than technical. 
Throat gases could be washed for oxide 
fumes and sulphur dioxide, but at what 
cost in such a possibly intermittent pro- 
cess ? Could the process survive the cost ? 
A high chimney to disperse the emission 
might prove to be an _ economically 
possible palliative in some circumstances. 


Mr. N. H. Turner had postulated a 
line of approach to the subject which 
had been touched upon, but obviously 
not developed due to limitations of time. 
The Sheffield problem had a technical and 
metallurgical character quite distinct from 
those of the integrated steel works. The 
author would agree that it was not 
always easy to design cleaning plant 
which would be equally efficient under 
variation of load. Such a plant might be 
able to clean down to an adequate 
standard if not pushed beyond its rated 
capacity. The importance of anticipating 
accurately the realizable load on a new 
plant when the scheme was being de- 
veloped on the drawing board was 
emphasized by Mr. Turner’s remarks. 

The effectiveness of the discussion had 
been very gratifying to the author. 


RESOLUTIONS 


During the Thursday afternoon session of 


the Conference the following resolutions 

were proposed and were unanimously 

agreed. 

1. THAT this Conference welcomes, 
among other proposals that will pro- 
mote smoke prevention, the recom- 
mendations of the Ridley Committee 
for the setting up of further smokeless 
zones and the increased production of 
solid smokeless fuel. Accordingly, and 
in view of new evidence that the 
dangers to health from domestic smoke 
may be greater than have previously 
been recognized, the Conference urges 
the Minister of Housing and Local 
Government to grant permission for 
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the establishment of proposed smoke- 
less zones; urges the Minister of Fuel 
and Power to do everything possible to 
develop the availability of smokeless 
solid fuel of ali kinds for domestic pur- 
poses; and invites all local authorities 
to support these requests. 


. THAT all persons who have charge 


of the operation or maintenance of 
power plant, whether steam, oil, gas, 
or electrical, should possess sufficient 
theoretical knowledge and _ practical 
experience, eventually to be recognized 
by the holding of a certificate, to ensure 
that such plant shall be worked with 
maximum efficiency and safety. 
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Glasgow Con iference 


SUMMARY OF EVENTS 


The Right Honourable the Lord Provost of Glasgow, Thomas A. Kerr, Esq., 
welcomed the delegates and officially opened the Conference on Wednesday 
morning, 30th September, 1953. After the opening ceremony Alderman 
Professor F. E. Tylecote gave his Presidential Address, choosing as his subject 
“Smoke and the Local Authority.” 


The Fourth Des Voeux Memorial Lecture was presented on the afternoon 
of the same day by Sir John Charles, Chief Medical Officer, Ministry of Health. 
The subject of the lecture was ‘“ Air Pollution in Relation to Preventive 
Medicine.” The chair was taken by Mr. S. N. Duguid, Chairman of the 
Executive Council and a vote of thanks to the lecturer was given by the Medical 
Officer of Health for Glasgow, Dr. Stuart I. A. Laidlaw. A reception on the 
same evening was given by the Rt. Hon. the Lord Provost to the delegates and 
their friends with dancing and entertainment in the Banqueting Hall of the 
City Chambers. 


The session the next morning was under the chairmanship of Bailie J. H. P. 
Taylor, President of the Scottish Division of the Society and the delegates were 
given reports on the London Fog Disaster by Dr. J. A. Scott, Medical Officer 
of Health, London County Council, Dr. A. Parker, Director of Fuel Research, 
Department of Scientific and Industrial Research and Mr. Arnold Marsh. 
These were followed by a report on Smokeless Zones by Dr. T. M. Clayton, 
Medical Officer of Health, City of Coventry. 


Solid Smokeless Fuels were the subject of the papers presented on that 
afternoon. There were two papers, one on the production and use, and the 
other on availability and distribution, each given by a panel of three and four 
authors respectively, and arranged by the Solid Smokeless Fuels Federation. 
The Chairman of the Scottish Fuel Efficiency Committee, Sir Patrick J. Dollan, 
presided during the afternoon. 


The last paper of the Conference was presented on Friday morning by 
Mr. K. H. Sambrook on the Efficient and Smokeless Combustion of Fuel Oils 
with Mr. John Innes, Vice-President of the Scottish Division of the Society 
in the chair. During the course of the Annual General Meeting which followed 
this session the newly-elected President, Sir Ernest Smith, was introduced to 
the delegates. The Chairman of the Conference Committee, Mr. J. J. Matthews, 
proposed the vote of thanks at the conclusion of the Conference. Those 
included in the vote of thanks were the Right Honourable the Lord Provost 
and the Corporation of Glasgow, the authors and sessional chairman, the 
officers and staff of the City Chambers and the members of the Conference 
Committee. 

By invitation of the North of Scotland Hydro-Electric Board a large 
number of delegates visited the Loch Sloy Power Station and Dam on the 
afternoon of Friday, 2nd October, 1953. 


Presidential Address 


SMOKE AND THE LOCAL 
AUTHORITY 


by 


Alderman Professor Frank E. Tylecote, 
M.D., D.P.H., F.R.C.P.Lond., J.P. 


Early History—Manchester 
as an Example 


Mr. Chairman, Ladies and Gentlemen: 

Some months ago your Secretary 
suggested to me that this address 
should deal with ‘“‘ Smoke and the 
Local Authority.” I then began to 
look into the early history of the 
concern of Local Authorities for smoke 
matters. I did not find this too easy 
and I must ask you to pardon me if 
my early references are somewhat 
weighted in the direction of Man- 
chester and Salford, as being easier 
to come by. In Manchester then 
we have to begin with a study of the 
doings of the manorial court or 
“ Court Leet.” Im the 16th, century. 
their powers extended over the whole 
of the life of the town; by 1834, when 
Manchester passed its first bye-law 
(re industrial smoke) these powers had 
become limited to short weights, 
smoky chimneys, and offensive smells. 
In 1801 we note that a Nuisance 
Committee which had been appointed 
reported at the end of their report that 
—‘“the increase of steam engines as 
well as the smoke issuing from 
chimneys used over stoves, foundries, 
dressers, dyehouses and bakehouses, 
have become a great nuisance to the 
town unless so constructed as to burn 


the ‘smoak’ arising from them, 
which might be done at a moderate 
expense.’ In 1838 the report of the 
Scavenging Committee concluded “* by 
these means it is hoped that as far as 
the peculiar soil of the district, the 
quantity of soot falling and the great 
traffic on the streets will admit, no 
just reason will remain for complaints 
on this subject.” I find that - the 
Nuisance Committee appointed by the 
Police Commissioners about 1840 had 
to appoint inspectors arid suppress 
nuisances and to carry out police 
regulations * relating to the height of 
chimneys, for the purpose of prevent- 
ing nuisances arising from smoke and 

. . to take any steps which may 
be necessary for compelling the owners 
and occupiers of steam engines and fire 
engines to construct the fireplaces and 
chimneys thereof respectively in such a 
manner as most effectually to consume 
and destroy the smoke arising there- 
from.” 

In 1844 the Nuisance Committee of 
the Borough Council, which had from 
a year previously acted for the town- 
ship of Manchester, now gave place 
to a nuisance committee for the whole 
borough. This committee received 
special instructions about the suppres- 
sion of the smoke nuisance and was 
directed to enforce Section 75 of the 


Borough Police Act against all parties 
throughout the borough ‘‘ who after 
gue: notice shall not’ so “far as-is 
practicable consume the smoke arising 
from “their ,-owny furnaces.’ -_1€ is 
interesting to note that the Court Leet 
still functioned to some extent and in 
1844 still fined or “* amerced ” factory- 
owners who allowed large quantities 
of smoke and soot to issue from their 
factory chimneys. In 1846 the Chief 
Constable reported “that it was 
common knowledge that the town was 
much freer from smoke than formerly” 
and in 1847 the Nuisance Committee 
appointed a special inspector for the 
suppression of the smoke nuisance. 
In 1865 Samuel Hurst was appointed 
Smoke Nuisance Inspector at 27s. per 
week. In 1850 it was reported that 
the smoke inspector had in _ the 
previous year taken observations of 
510 chimneys, served 67 firms with 
notices to improve their furnaces, and 
had cautioned the owners of 231 other 
mills; 19 had been summoned, of 
these. 16 had been fined the» other 
three being withdrawn on its being 
shown that alterations were actually 
in progress to Jessen the smoke. The 
first Manchester Smoke Inspector 
appointed under the smoke abatement 
powers in the Manchester Police Act 
of 1844 must have had an exciting 
june. Fle found one cotton. mull 
emitting smoke for 8 hours 52 minutes 
out of a nine hours observation. Others 
varied from 8 hours 2 minutes to | 
hour 50 minutes. 


Still the smoke nuisance persisted 
and imcreased. In [854 Dr. J. P. 
Kay reported for the Manchester 
Board of Health that the district 
known--<as ~~ Little Ireland” was 
surrounded by some of the largest 
factories of the town “‘ whose chim- 
neys vomit forth dense clouds of 
smoke which hang heavily over this 
insalubrious region.” In 1844 and 
1845 Peel’s Tory Government’s Royal 
Commission reported that the pro- 
visions regarding smoke abatement 
found in certain local acts were to be 
generalized. About this time a body 
called the Towns Improvement Com- 


pany issued a report later confirmed 
by Dr. Lyon Playfair in which inter 
alia Manchester was complimented 
for its  anti-smoke proceedings 
‘“against powerful manufacturers ”’ 
and here Dr. Playfair put Manchester 
first “‘ as it had hitherto done its duty: 
so well.” 

in 1868) Dro° John Leigh was 
appointed Manchester’s first Medical 
Officer of Health, and soon the work 
of co-ordinating the committees was 
begun, and the Nuisance Committee, 
which had previously had the dealing 
with smoke problems as one of its 
duties became merged in the new 
Health Committee. 

In 1850 Archibald Prentice had 
written *‘ the volumes of smoke which 
continually issue from factory chim- 
neys and form a complete cloud over 
Manchester certainly make it less 
desirable as a place of residence than 
it is as a place of business; and the 
enjoyment of the inhabitants would 
be greatly increased could they breathe 
a purer atmosphere, and have a 
brighter and more frequent sight of 
the sum.” 

In 1854 the eminent Town Clerk of 
Manchester, Sir Joseph Heron (Town 
Clerk 1838-87) reported to the General 
Board of Health that ‘‘ dense smoke 
is hardly ever seen, and smoke of any 
description is very rarely and for very 
short periods observable.’ The Board 
replied, as one might have expected, 
‘“ we regret to learn that Manchester 
with all the improvements effected is 
Still .a*-very smoky place.” “Mrs. 
Gaskell, however, found ‘“‘ green fields 
and meadows” in her walks in the 
Greenheys district of Manchester— 
difficult to imagine today! 

So much for the Manchester of 
those days; now let us look how 
things were faring elsewhere. 

Salford had four part-time police- 
men doing the smoke inspection work 
in 1844; and one full-timer from 1854. 
Leeds had an inspector in 1905. It 
was left to the London Coal Smoke 
Abatement Society to appoint the 
first smoke inspector for the metro- 
polis and his name was Petty; it will 


live as long as our Jimmie Law’s 
predecessor at Sheffield—Nicholson, 
or as that of Alderman Adams at 
Newcastle. Birmingham had _ four 
smoke inspectors in 1903, whole or 
part-time. 


Edinburgh 

Interest in smoke abatement in 
Edinburgh does not appear to have 
begun until our member Allan W. 
Ritchie was appointed Chief Sanitary 
Inspector but at his instigation the 
local authority has got active in many 
ways—they have for instance a 
women’s association and the age-old 
appellation of ‘“‘ Auld Reekie” is 
losing force. 


Glasgow 

Even if we were not in Glasgow 
there could be no hesitation in naming 
that redoubtable Glaswegian, Bailie 
William Brownhill Smith, who gave 
as his reason for joining the City 
Couneil =a ‘desire to: "secures some 
effective control over the pollution of 
the:citys air. ° <Hle used to lecture on 
smoke abatement, using lantern slides 
of his own manufacture and he, in his 
enthusiasm, journeyed as far as 
Pittsburgh, U.S.A., to give lectures on 
the subject... This was in 1913; in 
1920 he was a member of the Newton 
Committee on Smoke and Noxious 
Vapours Abatement, and he continued 
to do active work for smoke abate- 
ment until his final retirement in 1939. 
He was one of the founder members of 
the Scoitish Division of the Society, 
then known as the Smoke Abatement 
League of Great Britain, and he was 
for many years acting vice-president 
—the Lord Provost for the time being 
acting as ‘Hon. President. This is a 
most notable example of a voluntary 
worker pioneer finding he could do 
better work by joining the local 
authority and working from within. 
He died in 1948, aged 85. 


In considering the early smoke 
history of both Glasgow and Man- 
chester, we find references which 
suggest that smoke troubles in both 
these cases only. began in the last 
century. McUre in 1736 found Glas- 
gow “surrounded by cornfields, kit- 


chen and flower gardens, and beautiful 
orchards, abounding with fruit of all 
kinds, which by reason of the open 
and large streets send forth a pleasant 
and odoriferous smell’? while Eyre 
Todd’s history states ‘‘ at the end of 
the 18th century the clear atmosphere 
began to be darkened with a cloud of 
smoke.” 


Glasgow has for over 35 years been 
noted for its stokers’ classes. They 
have both elementary and advanced, 
and if~a man after bem “certified 
holds down a job for over two years, 
he is entitled to a block grant of £25. 
Glasgow has through one of its most 
munificent benefactors shown us what 
atmospheric pollution is losing us 
from the aesthetic point of view for 
Sir William Burrell desiring first to 
donate to this city a valuable collec- 
tion of paintings, etc., felt himself 
compelled to make it a condition of 
the bequest that they should not be 
shown within ten miles of Glasgow 
and later left a quarter of a million 
sterling towards building a gallery as 
a home for the bequest, “‘ not less than 
thirteen miles from Glasgow Royal 
Exchange.” 


Before I leave Glasgow or Scotland 
I must remind you that the term 
*“ black smoke’? which, except in 
Nottingham and Leeds, is essential in 
the proof of a prosecution in Engiand 
under section 104 of the Public Health 
Act, 1936 (but not under s. 101, where 
anuisance must be proved), is un- 
known in Scotland’s smoke byelaws. 
Here the adjective used is “ dense ”’ 
and two minutes of dense smoke in 
60 will suffice to make a prosecution 
proven. 


As I am speaking in Glasgow a 
word or two about the friendly 
rivairy between the two sister cities 
may not be out of place. I under- 
stand that Edinburgh concedes pre- 
cedence to Glasgow so far as smoke 
production is concerned and the gauge 
records would seem to confirm this. 
But in my part of the world we have a 
saying, ‘““ Where there’s muck there’s 
money,” or, as you here probably say, 
‘brass,’ so here may be a cause for 


rivalry! And the muck in the atmos- 
phere, through the said money got 
from it, accrues to the benefit both of 
those whom the U.S. call morticians 
and the profession to which I belong. 
But Auld Reekie—the name must have 
arisen in ages past when Glasgow was 
green fields and long before industrial- 
ization,—their smoke must have been 
domestic. I seem to have read some- 
where, in Scott or elsewhere, “‘ Reekie’s 
put her caps and bonnets on” of an 
occasion when, in those days, a 
prosecution for black—I beg Scots 
law’s pardon, I mean dense—smoke 
would ensue. I am on more ticklish 
ground if I refer to another saying 
often quoted between two. other 
rivals, “‘ Manchester men and Liver- 
pool Gentlemen,” because I have also 
heard of saying that when a visitor 
arrives in Glasgow, Father says ‘* Put 
on .the Akettle .Mother > while in 
Edinburgh he says “Turn on- the 
wireless Jean.’ One last point to 
allay any possible fears: There is an 
expression peat-reek which refers to 
smoke from burning peat presumably 
used in a distillery, but also I believe, 
a synonym for the product of the 
distillery. I hereby declare that it is 
no part of the policy of this Society 
to wage war on or seek abolition of 
that commodity. 


Smokeless Zones 

Smokeless Zones, which we owe to 
the inspiration of our late Chairman, 
Charles Gandy, a Manchester barris- 
ter, are more suited for local control 
than. are. most. features’ of .Smoke 
Abatement propaganda. The demand 
for a smokeless zone must, it seems to 


- me, indicate a local authority aware- 


ness of the serious impact of the 
excessive smoke on the health of its 
citizens. Two reasons were given for 
a recent refusal to allow a smokeless 
zone scheme to proceed—(i) shortage 
of suitable smokeless fuels and (i1) 


shortage of steel for conversion of 


~ appliances. 


As regards (i) the locals 


_ knew better and as regards (i1) the ban 
on the use of steel for making appli- 
ances has now been removed. Man- 


chester and Coventry smokeless zones 


have now been in being for roughly a 
year and a half each. Manchester got 
its powers first, but Coventry got into 
action first and we shall hear from 
Dr... Clayton; Coventry's . medical 
officer, tomorrow morning, some 
account of their first year’s working. 

Sheffield has always been in the 
forefront of Smoke Abatement 
measures. Its school for stokers has 
had a two years’ course for many 
years at the end of which the candidate; 
take the City and Guilds certificate. 
Those holding this thereby obtain 
preference in getting posts, but in- 
crease in pay should be the reward. 
Proficiency should be _ periodically 
tested, as in the St. John Ambulance 
Teams—especially the railway teams. 


Statutory and Advisory Committees 
But the thing which makes Sheffield 
unique in Smoke Abatement work is 
that it is the seat of the Sheffield, 
Rotherham and District Statutory 
Committee. These two Corporations 
jointly agreed to pool smoke duties 
from. ist. July,;,1927, and. later, from 
Ist April, 1930, an agreement was 
made which included at first, four and 
now five district councils. The first 
four were Rotherham Rural, Stocks- 
bridge Urban, Rawmarsh Urban and 
Greasborough Urban. All the mem- 
bers of this body are members of local 
authorities or officers thereof. The 
Inspector of this Statutory body has 
four assistants and he can enter all 
areas which have joined but cannot 
go into areas which have stood out 
from the scheme and which are getting 
benefits they do not pay for, as smoke 
has no boundaries. A grid system 
is: really., neededrs cT his: is;ther first 
Statutory Committee to be set up 
under the 1926 Act, and so far the only 
one, though had it not been for the 
last war several regional committees 
would no doubt have become statutory 
committees before now. Domestic 
chimneys are not included in this 
scheme, the expenses of which are met 
by the constituent authorities accord- 
ing to their respective rateable values. 
The Manchester and _ District 
Regional Smoke Abatement Com- 


mittee now has upwards of 80 sub- 
scribing local authorities. If statutory 
committees such as the Sheffield and 
Rotherham on2, the pioneer, were 
made compulsory we might get some- 
where. Either increase the work of 
the Alkali inspectorate to include 
smoke and all factory chimneys, as 
suggested in 1898 in the Leeds Smoke 
Abatement Society’s unsuccessful 
memorial to the Local Government 
Board, or introduce a “‘ grid ”’ system. 
Don’t allow any local authority to 
* stand out.”’ ‘‘ Gaps ”’ mean failure. 
To stand out is nothing but pure 
selfishness and narrow-mindedness. 
Full consultation with the Ministry of 
Fuel and Power and its officials and 
technical staff is essential. 

Apart from Sheffield, and also in 
Yorkshire, Bradford, Leeds and Hud- 
dersfield had early stokers’ classes and 
did pioneer work in this way. The 
local acts often differ in their pro- 
vision, e.g., the Leeds local act does 
not restrict prosecutions to black 
smoke, and it provided for the appoint- 
ment of a smoke inspector, who was 
appointed in 1905; Nottingham (1874) 
preceded Leeds in not being limited to 
black smoke, and this act does not 
admit the defence that “* the best prac- 
ticable means ’’ have been used. Some 
acts imposed higher penalties than the 
National Public Health Act of 1936: 
these were Nottingham, Leeds and 
Sheffield. Bradford dealt with grit also 
(1913, 1916). Birmingham had four in- 
spectors in 1903 (whole or part time). 
They made their first byelaw in 1927 
under the 1926 Act, which was 
superseded by a later one in 1937. 
The Midlands Joint Advisory Council 
was formed in 1928, also under the 
1926 Act; this is a voluntary body 
whose membership derives solely 
from locel authorities and in 1939 it 
enlarged its scope so that it covered 
fumes, dust, etc., connected with 
industry and not necessarily with 
heating installations only. The West 
Riding, London and the Home 
Counties and Tees-side also have 
advisory committees. 

The principle of “ prior approval ”’ 
already in force for chemical and 
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other works under the Alkali Act was 
extended to combustion processes by 
two local acts of 1946—the City of 
London (Various Powers) Act and the 
Manchester Corporation Act. This 
spread of prior approval clauses may 
truly be said to be largely due to the 
work of the N.S.A.S. 

In considering the future relation- 
ship of the Local Authority to the 
Government regarding Smoke Abate- 
ment we are compelled to argue from 
past experience and remember that the 
lead has always come frem the local 
authorities and never from Whitehall, 
who have consistently refused local 
authorities’ requests. It is beginning 
to look as if this was going to be the 
position regarding smokeless zones 
because the reasons given for refusal! 
a year or two ago have not applied 
for many months past. 

The position regarding smoke in- 
spectors is difficult. The smaller 
locai authorities have not the power or 
the money to do the jeb effectively. 
They, certainly, could not pay a 
sufficiently well-qualified inspector, 
who, in the future, must be an engineer. 
But, as the law stands today, they can 
refuse to join a regional advisory 
committee, or, by standing out, a 
statutory regional committee such as 
Sheffield and Rotherham, and so 
refuse the Inspector access to their 
territory. It is also clear that while 
certain larger authorities are really 
efficient in their drive against smoke, 
yet others both large and smal!, do not 
take their duty seriously. Some are 
influenced by the false argument that 
““we have no smoke,” forgetting that 
smoke knows no bounds and _ that 
other people’s smoke invades them 
whether they know it or not, and may 
do so more in the future; others are 
in the power of large local industrial 
leaders who are antagonistic, either 
with the idea of keeping the rates 
down, or, some of them, strange as it 
may seem, still imbued with the idea 
that ‘“‘ we want more smoke,” on the 
theory that more smoke means full 
employment at the factories. So far, 
and going back very many years now, 
the Government has practically always 


refused the suggestions of local 
authorities or has taken “ no action,” 
save the appointment of committees 
who take years to report. 
Propaganda 

In going through the records of 
local authorities in relation to smoke 
one is struck by the turn which their 
anti-smoke activities have again and 
again taken in the direction of 
organizing meetings, and of course, 
less frequently, exhibitions, and how 
these, especially the exhibitions, have 
been followed by a definite increase 
in local anti-smoke activity. The 
great Mansion House meeting organ- 
ized by the Lord Mayor of London in 
1883 had followed the South Kensing- 
ton Exhibition of 1881, which 116,000 
people attended, and the Manchester 
Exhibition of 1882. In all smoke 
abatement work the Public Control 
Committee of the London County 
Council has always played its full part. 
Their 1904 report, which incudes a 
history of the problem, especially as 
regards London has been most valu- 
able. They have recently become 
mmembers of. the: N.S:A/S?° “At all 
exhibitions the attendances have been 
uniformly good, the press have been 
invariably helpful and in the case of 
Manchester a subscription list of £800 
was put up before it opened, to defray 
expenses, which included the publica- 
tion of a daily journal. This exhibi- 
tion was opened by the Mayor, and 
owed much to the enthusiasm of 
Principal J. W. Graham and of Mr. 
©-C. Horsfall. Shefheld held an 
exhibition in 1909 and in 1912 an 
international smoke abatement exhibi- 
tion was held at Islington. At this 
period neither women nor juveniles 
were apparently especially interested, 
and in the future I have great hopes of 
both these groups. 


The Potteries—Replacement of Bottle 
by Tunne! Kilns 

Smoke Abatement in the Potteries 
is making great progress as a result of 
the gradual conversion of the old 
intermittently fired bottle kiln to the 
continuously fired gas or electric tunnel 
kiln which has been going on for 
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some years now. In 1940 there were 
2,191 bottle kilns still in use; in 1948 
there were 1,403; in 1953 there are 
about 1,000. The consumption of gas 
for pottery firing was 7,444,000 cubic 
feet? cin) 1932s 01m »4952- at owas 
4,778,889,200. The number of gas- 
fired kilns in 1932 was one; in 1952 it 
was at least 209. As regards electri- 
cally fired kilns the units of electricity 
used for ceramic firing was 4.2 
million in 1932; last year it was 
62 million. In the year ended 1st 
April, 1938, 21 kilns were electrically 
fired; in 1948, 58; in the year ended 
Ist April, 1953, there were 131, i.e., 
111 continuous and 20 intermittent. 
It is calculated that three coal-fired 
bottle kilns can be replaced by one 
continuous electric kiln. The most 
recent figure for the cost of electricity 
for firing purposes is 0.931d. per unit. 
As early as October, 1940, Wedgwoods 
were using their electrically-fired tunnel 
kiln at their new factory at Barlaston. 
(See article in Smokeless Air, Spring, 
1941). It has been calculated that there 
has been a fourfold increase in gas- 
fired kilns since the war, and that the 
amount of coal saved is two-thirds. 
Another calculation is that of the 
1,000,000 tons of coal used in the 
potteries pre-war, only 400,000 tons 
or two-fifths are now needed. While 
the fuel costs go down so does the 
amount of speckled rejects, and there 
is no smoke emitted. But the full 
advantages of tunnel firing can only 
be achieved if the conversion takes 
place as part of a complete moderniza- 
tion of the works, requiring consider- 
able capital and only possible of 
fulfilment when trade is slack. But 
saving includes, apart from fuel costs, 
the cost of labour, in) placing, Jof 
saggars and of kiln furniture; whilst 
dumps of coal fuel and of ashes, with 
consequent labour, are no longer seen 
and general working conditions are 
much improved. One looks forward, 
at no very distant date, to the last 
bottle kiln being “‘ plaqued” and 
scheduled as an Ancient Monument. 
But the smoke nuisance in the 
Potteries is still serious. There are 
still notable omissions from the new 


method of firing and the problem of 
domestic chimney smoke is still there. 
At two of the three recording stations 
the total solids deposited have been 
reduced by about one-eighth, whilst 
the third station shows no improve- 
ment up to the date when, owing to 
the outbreak of war, the readings 
ceased. It may perhaps be assumed 
that the same lessening has occurred 
there. The recent: yearly -average 
readings of the one lead peroxide 
instrument (Leek Road, Stoke), show 
a reduction in sulphur dioxide as 
compared with pre-war years, ex- 
pressed as m.g. SO: per day per 100 
sq. cms. exposed surface (cowl cov- 
ered instruments), 
e.g., 1935-6—2.71 
1951-2—-1.70 


Appeal to the fertunate ones 


I now, before closing, wish to make 
a definite appeal to the more fortunate 
ones.. | have -twice before. in’ this 
address indicated by statement or by 
inference that in certain quarters there 
is a lack of team spirit or *‘ esprit de 
corps’? and I wish to emphasize this 
aspect of things. We know that 
‘“ smoke knows no boundaries”? and 
those of us who have visited the Isle 
of Man know that a good example of 
that slogan is to be found there, when 
in certain winds, the smoke from the 
industrial mainland reaches as far as 
that island. The local authorities in 
the more fortunate areas should 
surely become interested, join the 
Society, not remain outside of the 
regional committees, etc., for—to put 
it no higher—-they will thereby be 
safeguarding their own future, as 
industrial areas change localities, they 
will be recognizing the truth that many 
of the smoke burdens are truly national, 
and that some of them they are even 
now bearing unwittingly. Even County 
Councils which tend to remain aloof 
should be interested, for though not 
smoke abatement authorities under 
the Public Health Act they are directly 
concerned with the general health and 
with housing and town planning. The 
Ministry of Housing and _ Local 
Government has now indicated that 
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they may apply for membership witht 
the Ministry’s approval. | 
Methods by which Local Authorities) 
may Advance Anti-Smoke Propaganda || 

1. The institution of more regi nal! 
committees, and the making statutory © i 
those already existing. 

2. The formation of women’s. asso- + 
ciations on a par with the Electrical) 
Association for Women and_ the: 
Women’s Gas Federation, which have » 
done and are doing such good work. | 

2a. Asimilar, but juvenile, organiza-- 
tion. | 

3. The creation of more smokeless . 
zones and the extension of those: 
already existing. 

4. By repeated approaches to Gov- 
ernment departments regarding (3). 

5. By increasing the number of 
smoke inspectors and improving their 
qualifications. 

6. By forming more “ stokers’ 
schools’? as so well and long run at 
Glasgow, Manchester and elsewhere. 

7. By exhibitions, meetings and 
broadcasts. 

8. By appealing to local authorities 
not directly and immediately con- 
cerned to play their part as a safeguard 
against the future—and to note that 
their air is no doubt polluted from 
elsewhere by wind-driven sulphur 
TUES, Ctc. 

9. Through the Central Council for 
Health Education. 


Financial Aid of Local Authorities to 
Smoke Abatement 


This must be worked out under 
various heads, such as: 

1. Cost ‘of inspectots,-etc.,. regional 
committees, expenses to N.S.A.S. 
meetings and conferences and those 
of the Standing Conference on Atmos- 
pheric Pollution. 

2. Local propaganda, 
etc. 

3. Cost of Acts, byelaws, powers for 
smokeless zones, etc. 

4. Subscriptions to the National 
Smoke Abatement Society. 

Some of these headings it is almost 
impossible to estimate the cost of, but 
the following figures show how sub- 
scriptions from local authorities to the 





exhibitions, 


5500! 
SOOO 
4000 
3000 
2000 
IOOO Total Subscriptions 
___ Corporate Members ___ 
_Local Authority Members 
1929 1930 1935 940 I945 cooler 


The Society’s Annual Income 


National Smoke Abatement Society 
have increased fourteen times since 
1930: 

Year ended 30th June, 1930—£175 
1940—£269 
1951—£1,832 
- 1953—£2,444 


In 1930 the average local authority 
subscription was £2 13s.; now it is £6. 

Over the same period of years the 
subscriptions of individual members, 
apart from the war years, have 
increased slightly, whilst those of 
corporate members rose even more 
strikingly than those of local authori- 


99 


99 


lies) sblete are the ficures: 
Year ended 30th June, 1930—£363 
> 2 1940—£610 
i - 1951—£2,515 
1953—£2;649 


39 39 


The Society has now more than 440 
local authority members; in 1929, at 
the time of the first conference at 
Buxton, when the two older bodies 
amalgamated, it had 66. The curve 
formed by the local authority and 
corporate member groups is shown in 
the accompanying chart. It is also 
interesting to note that our first Glas- 
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Undividual Membership Subscriptions not shown) 


gow conference in 1934 broke the then 
record” for  attendance—195. "The 
Score today is more than double that 
—about 450 

Epilogue 

Now I have come to the end of my 
active duties as President. It isa great 
pleasure to thank Mr. Marsh and Mr. 
Silver and the rest of the Staff—now 
one more in number than a year ago, 
as a result of increased subscriptions— 
for all the help they have given me 
throughout my term of office. I also 
owe my thanks to Sir Ernest Smith, 
my successor, to whom I add my best 
wishes, and to Mr. Duguid, and in con- 
nection with this address to Dr. Stuart 
Laidlaw and Mrs. Laidlaw and Mr. 
Ashford, of this city; Mr. Hurst and 
the Gas and Electricity Board Mana- 
gers at Stoke-on-Trent; Messrs. J. F. 
Anderson, H. Moore and J. Lawson, 
and to Doctors G. Fletcher, Martine, 
Metcalfe Brown and J. L. Burn; also 
to Alderman Yorke and Dr. Llewelyn 
Roberts of Sheffield. 

I have enjoyed my period of office. 
It is always both pleasurable and 
profitable to work with a keen team, 
who work as a team. 


The Fourth Des Voeux Memorial Lecture 


ATMOSPHERIC POLLUTION 
IN RELATION TO 
PREVENTIVE MEDICINE 


by 


Sir John Charles, M.D., F.R.C.P., D.P.H., Hon.D.Hy. 
Chief Medical Officer, Ministry of Heaith 


The Book of Ecclesiasticus contains 
both the exhortation to praise famous 
men, and an adulation of the physician. 
In the Des Voeux Memorial Lectures 
there is a natural confluence of these 
themes, and a further purpose to be 
fulfilled. 

‘““Honour a physician with the 
honour due to him” says Ecclesias- 
ticus, and adds “for the uses which 
ye may have of him.”’ These lectures 
do not commemorate Des Voeux the 
man, or Des Voeux the trusted 
practitioner of medicme, but Des 
Voeux, the physician pioneer who used 
his knowledge and energy in_ the 
pursuit of a neglected cause. His 
times had need of him for that purpose 
and use. 

And yet his success as a pioneer 
derived not from one narrow, forceful 
streak of character, but from the 
happy mixture of ancestry, culture, 
education and élan which was Harold 
Antoine Des Voeux. Born in i861, 
of an old French noble family which 
had settled in the Queen’s County of 
Ireland, and changed its name from 
de Bacquencourt in the _ process, 
Harold Antoine was educated at 
Wellington and St. George’s Hospital, 
London. He was admitted as a 
Member of the Royal College of 
Surgeons of England in 1883, and 
settled in practice in Buckingham 
Gate where he rapidly became the 
physician-counsellor of many dis- 
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tinguished people. His activity of 
mind, culture, cosmopolitan outlook, 
integrity and financial acumen made 
him the inevitable choice for office in 
many medicai societies. But some 
inborn nostalgia for the clear light airs 
of his native Ireland or his ancestral 
France led him to resent the fuliginous 
pall of London, fired him with a 
desire to relieve the metropolis and 
other urban communities of their 
atmospheric gloom, and led to the 
founding of the Coal Smoke Abate- 
ment Society. 

At a time when such an activity was 
considered not merely the hall-mark 
of the: crank, but the ‘sigs: or an 
enemy of the liberty of the individual, 
it was well that a person of such 
conviction, driving power and charm 
as Harold Des Voeux should have been 
identified with the cause of Atmos- 
phere Purity. Of shis* laboursshe 
himself saw the first-fruits; we have 
the promise of an even more abundant 
harvest. 

My predecessors charged with this 
memorial task have used their oppor- 
tunities in somewhat different ways. 
From Dr. ‘Yownend’ ‘the ~“sociéty 
received a comprehensive and com- 
pendious survey of the basis of 
modern knowledge of Smoke Abate- 
ment. 

To Dr. Bronowski we were indebted 
for an imaginative anticipation of the 
problem of smoke against the major 


problem of our industrial future. 

Neither the technical knowledge of 
the one nor the gift of enlightening 
foresight of the other are at my 
disposal, and I propose, therefore, in 
a more pedestrian fashion to ask you 
to consider the relationship of Atmos- 
pheric Pollution to the Public Health, 
to examine critically some aspects of 
that relationship which have been 
assumed rather than proved, and to 
suggest how that branch of medicine 
which we call Preventive Medicine can 
furnish easement or remedies. 

Let us commence with one or two 
definitions, if only to fix some reason- 
able term to this lecture. 

Strangely enough there are elements 
of mystery about the word group 
** Atmospheric Pollution.” Atmos- 
phere and its adjective are words 
which must be included amongst the 
neologisms—that category which 
Hilaire Belloc described as_ being 
“afraid of no man—fresh, young, 
hearty and for the most part very 
long-limbed.”” It is a pseudo-Greek 
word, graduating through the Latin, 
and was first used by Wilkins in 1638 
to mark out * an orb of gross vapours 

. . encompassing the body of the 
moon.” 

Pollution too, has an odd history, 
because wrapped up inside it is the 
Greek word “to wash.” Suffering a 
sea change of degradation pollution 
came to mean to the Roman, first the 
moistening of something with an 
unclean fluid, and later that uncleanli- 
ness or defilement itself. The learned 
Sir Kenelm Digby, as quoted by 
Evelyn, outlined the doctrine of 
*“Atomical Effluvias and lEmana- 
“wons. - and’ came very near -to 2 
description of Atmospheric Pollution 
which would suit us today. He 
observes “‘ that from the materials of 
our London Fires there results a great 
quantity of volatile salts, which being 
very sharp and dissipated by The 
Smoake doth infect the Aer, and so 
incorporate with it, that though the 
very Bodies of those corrosive particles 
escape our perception, yet we soon find 
their effects by the destruction which 
they induce upon all things that they 
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do but touch; spoyling and destroying 
their beautiful colours with their 
fuliginous qualities.”’ 

In more modern times Atmospheric 
Pollution has come to mean the intro- 
duction into pure air of undesirable 
gases and of noxious particulate 
material in the form of micro- 
organisms, aerosols, or other and 
grosser particles. More recently still, 
it has been enlarged to include the 
presence of radioactive ionisations. 

Essays have been written—one 
might almost say circumscribed— 
about Preventive Medicine. The dust 
of conflict still hangs over the respec- 
tive bodies of Preventive and Curative 
Medicine—brothers, twins, though 
not identical twins of the same stock. 
The late Professor René Sand has by 
genealogical analysis added three more 
members to the family of medicine— 
so that its scions are now Hygiene, 
Preventive Medicine, Curative Medi- 
cine, Restorative and Conservative 
Medicine. But the process of quin- 
tuplication does not end there. Pro- 
fessor Hugh Leavell of Boston has 
welded Hygiene and Preventive Medi- 
cine, and sub-divided the merged 
entity into five parts. 

It is therefore essential to identify 
the Preventive Medicine we have in 
mind. 

In the connotation in which we shall 
be thinking of Preventive Medicine it 
will be concerned with those disciplines 
and procedures which at the levels of 
the individual human being and of the 
community seek to procure a favour- 
able environment and foster physical 
and mental health. Furthermore it 
will attempt to foresee, to prevent—in 
the Prayer-Book sense of fore-running 
—to modify and nullify the evil effects 
of disease provoking agents and 
mechanisms. 

Historically the link between the 
Atmosphere and Disease has been 
suggested on many occasions, but the 
final proof has never been sought 
because of inadequate physical or 
intellectual equipment, or it may be 
that the complacency of half-know- 
ledge has stifled further enquiry. 

Hippocrates—to invoke one of the 


earliest authorities, wrote at least two 
books—‘ Airs, Waters and Places ” 
and the treatise on “‘ Breaths,’ which 
as their names suggest deal with the 
association of air—dry, humid, hot, 
cold, and the insalubrity or whole- 
someness of towns, islands, mountains, 
marsh-lands and human beings. But 
though Hippocrates’ observations are 
accurate and pertinent, and gave hima 
foundation for his own speculations 
and conclusions, they remain for us 
but the records of isolated seasons, 
incidents and occasions. No statis- 
tical method fits them together, and 
provides a basis for future comparisons. 

Let us look for a moment at Titus 
Lucretius Carus, the Roman poet of 
the first century before Christ. I 
suggest we do so because John 
Evelyn turned to him nearly seventeen 
hundred years later, when, to illumine 
the title page of his Fumifugium he 
chopped a quotation from the Sixth 
Book of Lucretius’ mighty epic “ On 
the nature of the Universe.” That 
quotation, as given by Evelyn starts 
by saying ‘“‘ How easily the drowsy 
fume and scent of Charcoal passes 
mto. the brain,” though it. finishes 
(and Evelyn omits the closing phrase) 
—‘* Unless we have taken water 
beforehand.” But what follows im- 
mediately in the Latin text is a verit- 
able essay on Atmospheric Pollution 
and Industrial Medicine. Lucretius 
continues (and the translation is that 
of RE... Latham. im_ the. Pengum 
Classics): 

“In the earth itself you often see 
sulphur generated and malodorous 
asphalt congealing. When men are 
following veins of gold and silver, 
groping with their picks in the 
bowels of the earth, what fumes are 
emitted from the pits of Scapte 
Hyle! What malignant breath is 
exhaled by gold mines! How it 
acts on men’s features and com- 
plexions. 

** Have you not seen or heard how 
speedily men die and how their 
vital forces fail when they are driven 
by dire necessity to endure such 
work. All these vapours are given 
off by the earth and blown out into 
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the open, into the unconfined spaces 
of the air. 
~ “So also these Avernian places 
must send up an effluence deadly to 
birds on the wing. As this rises 
from the earth, it poisons a certain 
tract of air. No sooner has a bird 
winged its way into this tract than 
it is caught and halted by the 
invisible venom. Down it tumbles 
in a sheer fall on the very course in 
which the vapour rises.”’ 

When we come to study John 
Evelyn’s ‘“‘ Fumifugium,” or “ The 
Inconvenience of the Aer and Smoake 
of London Dissipated ”’ it is inevitable 
that we should recognize and salute its 
merits. For any age or time it is a 
magnificent challenge; for its own it 
must have been a miraculous achieve- 
ment and speculation, born a little 
prematurely, and, unhappily, without 
immediate success. It is an epistle of 
invective directed both at “ the hellish 
and dismal cloud of seacoale—per- 
petually over London and so univer- 
sally mixed with its otherwise whole- 
some air that its inhabitants breathe 
nothing but an impure and thick mist”’ 
and at all unbelievers and doubters. 
Written as it is in an opulent, mellow 
prose, heavily shot with adjectival 
fulminations and thunderings it has 
set a. standard which lesser writers 
seek to attain at their peril. The 
vistas which it conjures up have been a 
delight to the historically minded for 
nearly three hundred years—the tun- 
nels near Northumberland House and 
not far from Scotland Yard whence 
issued smoke presumptuous enough 
to invade their Majesties’ Palace in 
Whitehall; the sad military investment 
of my native city, Newcastle, which 
brought plentiful and infinite quantities 
of fruit to the divers orchards and 
gardens in the Strand, the College of 
Physicians in arms against Evelyn’s 
revolutionary suggestions and esteem- 
ing smoke to be a prevention against 
infections, the vessel fraught with 
peeled onions which should pass along 
the Thames collecting the polluted 
air, and sail away with it—onion 
buffered—-to the sea. 

All those are for a graceful enter- 


tainment, and a shrewd, far-sighted 
vision of how London might be 
purified. But when we attempt to 
assess the validity of some of Evelyn’s 
assertions in the medical field, we find 
him to be but little, if at all, advanced 
upon Hippocrates and Lucretius. Let 
us take one of his statements “* That 
Catharrs, Phthisicks, Coughs and Con- 
sumptions rage more in this one city 
than in the whole earth beside.” As 
rhetoric we would accept it, but as a 
statistical proposition it would never 
gain our support. 

Then again he says “almost one 
half of them who perish in London, 
dye of Phthisical and Pulmonic 
distempers.”” An application to the 
Bills of Mortality which were weekly 
at his disposal would have shown 
Evelyn that common report was again 
exaggerating. In the four years im- 
mediately preceding 1661 when the 
Fumifugium appeared, the deaths 
from Consumption, Tissick, Cough 
and Plurisy as tabulated in the Bills of 
Mortality never amounted to more 
than 24.4 per cent of the total deaths, 
and averaged 22.6 per cent. for the 
period. 

The three clarion voices of the 
Victorian era on matters sanitary, 
those of Chadwick, Farr and Simon, 
were rarely lifted in praise of atmos- 
pheric purity, or in forthright con- 
demnation of atmospheric pollution. 
There was much else to claim their 
attention—Cholera, Smallpox, tunnel 
sewers and cesspools filth encrusted, 
the foulest of housing, inadequate and 
often contaminated water supplies, 
drunkenness, squalor, poverty—the 
vast accumulation of sanitary wrongs 
to use Simon’s vivid phrase. 

References were made, here and 
there to atmospheric pollution. Chad- 
wick, the one non-medical amongst 
the trio touched on the subject with 
characteristic boldness in his tract on 
“The Clinical examination of a sick 
town.” “Is the breath of the place 
sweet?” he asks. “Is it supplied 
with pure air or does mist hang over 
it morning and evening like a fog?” 

But such direct references are 
uncommon, and usually the matter 
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arises in strange ways, and often 
incidentally. 

The concept of the “‘ miasma ”— 
the evil emanation which acted as the 
vehicle for the conveyance of infectious 
disease—was woven heavily into the 
idea of Atmospheric Pollution. Chol- 
era was such a miasma-borne invader. 
Here is Chadwick on one of the aspects 
of the Cholera Epidemic of 1848-1849: 

“During the prevalence of- the 
epidemic Lord Palmerston sent for 
me and told me that the Queen had 
been invited to return from Scotland 
in the direction of one of the 
infected towns, and also whether I 
thought it safe for Her Majesty to 
do so. I advised certainly not, and 
I did so from my belief that the 
epidemic was climatorial. 

‘* Instances were noted in India, 
Russia and Germany as characteris- 
tic of the epidemic that birds such as 
rooks disappeared on its advance 
and returned on its departure.” 
Later in life Chadwick was more 

impressed with the potentialities of 
clean air. With Dr. Neil Arnott, 
whose name is almost synonymous 
with ventilation, he proposed to float 
a Pure Air Company, which would 
operate under the slogan of “* Ventila- 
tion from Cloudland.”’ Air was to be 
drawn down by machinery from the 
upper couches or strata of the at- 
mosphere and distributed through 
great cities, like the Metropolis. 
Special collecting towers were to be 
erected, and for some few shillings a 
year the city subscriber would have 
even a better air than he enjoyed in his 
suburban residence. I cannot trace 
that Farr ever indul ged in comparable 
flights of perflative imagination—pipe 
or duct dreams. His was a much 
closer study of the facts of life and 
death as disclosed in the statistics. 
Periodically he would review the 
relative salubrities of the various cities 
and regions of England and Wales, 
and record his commentaries and pose 
his questions. 

There are passages in Farr’s reports 
which correlate cold weather and 
heightened mortality. Others again 
contemplate the death-rates from 


pneumonia as they rose during the 
middle years of the 19th century, and 
hint that in this increase cold and the 
industrial nuisances of dust and smoke 
could be coupled together as causal 
factors. 

Farr was particularly interested in 
London. -“ What .1ss 1t,°) he: asks. 
‘** that is so fatal to the working men 
of the Metropolis? Is it the smoke 
they breathe? It is weli established 
that dusty particles interfere with 
respiration. They shut up and irritate 
the small bronchial tubes. Women 
breathe the smoky air as well as men, 
and yet they do not suffer to the same 
extent. Isit the dust of the workshops 
and streets, or the crowding? That 
has no doubt its influence. But will it 
account for the whole of the excessive 
mortality ?” 

Later in the same report he appends 
two pertinent comments which in 
fact answer his questions—‘‘ Much 
may be done by economy of fuel now 
sent into the atmosphere as smoke ’’— 
and “* Soap is a great civilizer.”’ 

These latter quotations are from 
the prefatory letter which Farr wrote 
for the decennial supplement to the 
35th Annual Report of the Registrar 
General which was published in 1875. 
It is to a great extent his testament, and 
for that reason his conclusions on 
Atmospheric Pollution are interesting. 
They epitomise his own views, and 
almost certainly are in advance of the 
popular opinions then current. 

“Air is swell) called= vitale x... 
Always impure in marshes and cities, 
air is Salubrious when it is fresh and 
moving. Air charged with  in- 
organic impurities, sometimes with 
gas such as_ hydrochloric acid, 
sometimes with solid particles as 
grit and steel and smoke, irritates the 
air-tubes and inflames the small 
cells of the lungs. The gaseous 
impurities can be condensed, the 


dusty particles lessened . . . ., the 
steel particles arrested . .. ., the 
black smoke burnt.”’ 

John Simon has less to offer. The 


great series of Annual Reports to the 
Privy Council “On the state of the 
Public Health,” of which Simon was 
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author-editor contains only the most 
trivial references to Atmospheric Pol- 
lution as we comprehend it. 

The 9th report for 1866 embodies a 
long 160 paged description of the 
sanitary improvements which had been 
carried out in 25 previously unhealthy 
towns and districts in England and 
Wales, and of the beneficial results 
which could be associated. One of 
Simon’s successors as Chief Medical 
Officer, Dr. George Buchanan, was 
responsible for this laborious study, 
but where he is able to record an 
improvement in the atmospheric con- 
ditions, he relates it to the disappear- 
ance of malodorous cesspools, the 
cleansing of encrusted sewers, and the 
moving of the mighty middens, which 
in certain towns had achieved the 
status of ancient minuments. In the 
last chapter of ‘“‘ English Sanitary 
Institutions,” the masterpiece which 
Simion finished in 1889, there is a 
single long paragraph on the smoke 
nuisance. It is both a measure of his 
interest and an example of his prose. 

**“ Again . . . see with what ap- 
parent indifference our nineteenth 
century England acquiesces in a 
daily-increasing sacrifice of daylight 
to dirt. 

““There are immense masses of 
our population... who endure 
without revolt or struggle the 
extremities of general Smoke Nuis- 
ance, not only condoning the fact 
(on which here the argument does 
not turn) that the nuisance is of 
painful injury to an appreciable 
population of persons, and in 
certain states of weather kills many 
of them; but further (which is here 
the point) accepting, as if in 
obedience to some natural law, that 
their common life shall in great part 
be excluded from the pure light of 
day.... by an isnoble spall ~of 
unconsumed soot, and hardly mur- 
muring in their self imposed eclipse 


“A great people, determining 
what it will deem to be proper purity 
for air and water, has not to 
measure only from the scavenger’s 
point of view but... with some 


sense of the help which accrues to 
the human mind from beholding the 
pure aspects of nature, and with 
some readiness for displeasure when 
the beauty and bounty of nature are 
wantonly affronted by slovenliness 
and waste!” 

I am beginning to be very conscious 
of the reproach of Maccabees. “ It 
is a foolish thing to make a long 
prologue, and to be short in the story 
itself.” 

This extended prelude has had a 
double purpose. First, it was in- 
tended to shed some light upon the 
state of public opinion in the matter 
of Atmospheric Pollution over long 
periods of time. Too often and 
unhappily, as Simon discovered, public 
opinion has been bathed in the dull 
gloom of acquiescence. Its further 
objective was to suggest that the 
assumed effect of pollution on the 
Public Health has rarely been clinched. 
Even when crude and elementary 
methods of proof have been available 
too often they have not been used. 
The thesis of the noxiousness of 
pollution has been readily accepted, 
but the intellectual zeal and industry 
which were required for its final 
demonstration have not been applied. 
Far too frequently the blunt weapon 
of assertion has been preferred to 
the precision tool of proof. With 
primitive methods we have been 
forging an assegai, when we needed a 
razor blade to cut the knots of the 
unknown. 

Our historical wanderings have 
brought us within sight of the present 
century, and within sound of the 
deliberations of this society and its 
forerunners. But during the past fifty 
years how much better have we fared 
in linking ineluctably together the facts 
of Atmospheric Pollution, and the 
figures of sickness and diminished 
physical and mental health which we 
believe are attributable to it? 

In the severely practical fields of 
smoke abatement and the control of 
atmospheric pollution we have had 
our success, and will fare even better. 
Therefore nothing I have said or have 
yet to say reflects in any way upon the 
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magnificent outcome of the efforts 
which have been made in the scientific, 
technical and administrative fields. 

My quarrel, if it can be called a 
quarrel, is that we have not elucidated 
more completely the sequence of cause 
and effect in the physiological and 
pathological phenomena, which mani- 
fest themselves in human_ beings 
exposed to the acute, and, in par- 
ticular, to the long-term assaults of 
noxious atmospheres. 

The nature of the mechanisms of 
disease and disability set in motion by 
atmospheric pollution are still largely, 
though not entirely, hidden from us. 

With only fragmentary knowledge 
we are achieving something; with 
fuller understanding, with identifica- 
tion of causal agents and the tissue 
and body-fluid reactions they elicit, 
we might be able to rationalize the 
medical problems and simplify the 
task of the engineers and the adminis- 
trators. We could preach an effective 
gospel of Preventive Medicine. 

Certain of the pathological effects 
of Atmospheric Pollution have been 
unequivocally demonstrated ; for others 
the evidence is strongly suggestive; but 
a large number of suspected associa- 
tions between pollution and disease 
have little but speculation to support 
them. 

Let us come to rather closer grips 
with the question. How can a polluted 
atmosphere assault the human being, 
and the aggregation of human beings 
which is the community? In the final 
analysis it is a highly personal matter. 
Epidemic episodes may possibly occur 
in which every member of the com- 
munity is known to suffer, but more 
usually the mass phenomena of at- 
mospheric pollution represents the 
summation of the personal experiences 
of a number of members of the 
community, short of the whole. 

Open to the immediate assaults of 
the nocuum are the surfaces of the eye 
and the eyelids, the external ear 
passage and the ear-drum and _ the 
exposed surfaces of the skin. A little 
further removed is the respiratory 
tract in its upper and lower reaches, 
and to a varying extent the air cells of 


the lungs. More distantly removed 
but nevertheless accessible is the 
digestive tract, and there is some 
evidence that oral structures such as 
the teeth can be damaged by atmos- 
pheric pollution, more usually as one 
of the dust or gaseous hazards of 
industry. 

But by and large the stomach, 
speaking broadly, and the ears need 
not trouble us, for in this connection 
they are of academic interest only. 

The eyes and the skin are much 
more frequent recipients of atmos- 
pheric pollution. For instance, that 
general murkiness which is the Los 
Angeles smog is pre-eminently an eye 
irritant and lacrimator. 

The intact skin is, happily for the 
survival of the race, an important and 
efficient barrier against invasive micro- 
organisms, gases, chemical substances 
and other noxious materials. 

But under certain circumstances it 
can be penetrated, or at least irritated. 
There are more than sixty substances 
which can be absorbed through the 
skin, many of them harmless; there 
are allergens in the form of dusts and 
pollens which by their assaults can 
evoke eczematous reactions; there are 
infecting bacteria and viruses; there 
are the effects of the variations in 
atmospheric pressure and humidity. 
All these are potent factors in the 
causation of skin disease especially in 
industry. And skin disease is a mani- 
festation of ill-health which can never 
be lightly regarded because of its 
wider impact upon the comfort, 
happiness and mental health of the 
individual. 

In many instances, though not in 
all, the causal agents for these eye and 
skin conditions have been identified. 
The evidence which implicates them 
as morbific is at least suggestive; in 
many cases it is beyond dispute. But 
the importance of pollution as an 
enemy of health rests on the extent of 
the damage it does directly to the 
respiratory tract and consequentially 
to the circulatory system. We can 
approach the study of the respiratory 
and associated sequelae of atmospheric 
pollution in a variety of ways. We 
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can, for example, examine scientifically 
each category of noxious substances, 
break it down and isolate the allegedly 
culpable members, indicate their 
proved or assumed pathological effects, 
and translate that into something 
which can be regarded as an appraisal 
of their respective significance as 
regards the Public Health. The way is 
then open for the next step which is 
the application of the appropriate 
remedies whether administrative, tech- 
nical or medical. 

This is a laborious method and it 
disregards the fact that a causal agent 
rarely operates alone as does a poison. 
There is usually a background of 
associated or contributory causes. 
The remedy is rarely the application 
of a specific antidote. More often it is 
the administrative one of a new way 
of industrial or communal life—the 
introduction of a series of preventive 
measures in the factory; the institution 
of a smokeless zone in the city. 

Alternatively we can divide the field 
of phenomena into the quickly- 
appearing, transient, catastrophes of 
atmospheric pollution, and the mani- 
festations of slow-acting groups of 
agents and causal factors which 
function over a long period of time, 
being all the while the constant com- 
panions, the breath-fellows of a large 
number of mildly reacting human 
beings. For these two contrasting 
categories McDonald, Drinker and 
Gordon have suggested the descriptive 
terms “epidemic”? and ‘‘ endemic.” 
The Meuse Valley, Donora, and 
London provide the scene of the 
epidemic episodes; the endemics are 
less easily identifiable, but they include, 
at least in the respiratory field, the 
possibility of lung cancer and the 
physical effects of inert dusts, and in 
the general field the lack of sunlight, 
and the psychological trauma inflicted 
by gloom. It is debatable whether this 
classification has much to commend it 
except that it evokes the satisfying and 
stimulating feeling of analogy with 
plague and pestilences. From the 
practical point of view it is incomplete, 
for the causes have still to be identified. 

There is a third measure, which 


because of its practical value we shall 
adopt. It is to assemble the various 
agents in groups which correspond to 
the quality of the evidence implicating 
them as effective factors in the causa- 
tion of respiratory and circulatory 
disease and disability. So we will 
have agents whose causal significance 
has been unequivocally demonstrated ; 
others which have a suggested asso- 
ciation, and those whose causality is 
speculative. The advantage of this 
arrangement is that it enables us to see 
how a proved attributability is the 
first step to simple and _ effective 
control. If this were a treatise on the 
subject one would here insert a com- 
prehensive three-part schedule with 
sub-headings, cross references, which 
would include all known or suspected 
morbific agents, and recommend the 
appropriate action for their regulation. 
But our method, I hope, will be 
somewhat less tedious. It will select 
a few examples in each of the three 
categories; indicate in a general way 
how they have conformed to or fallen 
short of the suggested criteria, to 
envisage the principles, but not the 
detailed operations, of the measures 
which have been employed against 
nocua, proved and _ suspected, and 
above all foster that spirit of philo- 
sophic doubt which demands energetic 
research and enquiry, so that against 
more and more agents an unassailable 
verdict of guilty can be found. 
Industry has thrown up sporadic 
examples of acute poisonings of the 
atmosphere due to accidental spillings 
and leaks of substances such as 
chlorine. The first completely authen- 
ticated case of a chronic poisoning 
due to such a chemically active pollu- 
tant operating over a long period of 
time was the discovery that zinc 
beryllium silicate could cause not only 
a highly characteristic lung disease in 
workers in a plant, but also in a 
woman living in the neighbourhood, 
who had never worked in the factory. 
A similar phenomenon was discovered 
on a larger scale in another town. 
Here there was the recollection of 
similar earlier cases in non-workers in 
the beryllium plant, which prompted 
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the holding of a mass X-ray survey. 
This revealed more cases with the 
typical radiological signs in individuals 
living within threequarters of a mile 
of the factory, enjoying the dust 
effluent, but not working, either then 
or previously, within its walls. The 
amount of pollution was exceedingly 
minute, but it was sufficient to make 
it more dangerous for some persons 
to live constantly within striking 
distance of the factory’s dust effluents, 
than it was for others to work an 
eight-hour day in the midst of beryl- 
lium processes provided that their 
homes were outside the range of the 
polluted atmosphere. Obviously where 
such a hazard has been identified its 
elimination though not necessarily 
simple is a challenge to the engineers. 

Not as conclusively demonstrated 
but of a comparable significance is the 
record of the Danish town where an 
epidemic of pneumonitis was attri- 
buted to the operation of a manganese 
extraction plant, and was brought 
under control by appropriate measures. 
Other examples of chronic respiratory 
disorders attributable to atmospheric 
pollution are the pneumokonioses or 
lung-dust diseases. Because they are 
acquired in industry we are apt to 
forget that these diseases are the key 
to the effects of particulate material 
upon the respiratory tract. Until 
comparatively recently the study of the 
physiological and pathological pro- 
cesses involved had been conducted 
in a rather haphazard manner, but 
since 1945 the Medical Research 
Council has made them the subject of 
intensive investigation at the Pneumo- 
koniosis Research Unit at Llandough 
Hospital, Cardiff. For the first time 
the problems have been attacked 
fundamentally by a large body of 
laboratory workers and field investi- 
gators. 

A great deal still remains to be done; 
many questions relating to the precise 
mechanisms by which the damage to 
the lung is brought about, the influence 
of chemical reactions in the tissues as 
compared with the purely physical 
effects of inert dusts, have yet to be 
finally answered. But in this field 


respiratory physiology and pathology, 
marching alongside great advances in 
dust control, have already paid divi- 
dends in preventive medicine. 

In this group of the proved offenders 
one can also include the allergens and 
the radioactive ionizations. We are 
prone to forget what a quantity of 
wretchedness the hay fevers can cause 
amongst their victims. Susceptibility 
to allergens is not simply a personal 
mherited characteristic; “it can- be 
acquired. In the great corn growing 
belt of the United States cities with 
vast grain storage capacity have 
experienced a form of air pollution 
due to parasitic fungi, the so-called 
smuts. Much ill-health in the form of 
asthma, hay fever and sinusitis has 
been associated with the allergenic 
activities of these moulds. Here again 
the challenge is to the engineers. As 
to the radioactive ionizations it is 
perhaps too early to speak, but apart 
from their use as weapons of offence, 
they represent potentially perhaps a 
very important addition to the list of 
industrial pollutants. Their effects as 
such upon community health will 
obviously have to receive the closest 
study and attention. 

Let us look for a moment at some 
of the causes of disease and disability 
where the certainty of our knowledge 
is less firmly established and its com- 
pleteness not so rounded off. Heading 
this list are the smogs of the Meuse, 
Donora and London. They appear 
in this intermediate category, not 
because of any doubt as to the deadli- 
ness of their manifestations. That fact 
is only too apparent in the death rolls. 
They are here «n'y because we lack 
the final crowning knowledge as to 
how their lethal powers operated upon 
the individual human being. 

We are now very knowledgeable 
about the atmosphere and meteoro- 
logical conditions which promote the 
occurrence of “smog.” But we are 
ignorant in great part as to the detail 
and sequence of the pathological pro- 
cesses which create the respiratory and 
circulatory emergency which is so 
often fatal. What exactly, for example, 
were the prevailing modes of death for 
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the many hundreds who succumbed in 
London in the second and third weeks 
of December, 1952. 


Obviously there was no common, | 


specific identifiable process 


which | 


applied the mortal stroke. An eminent | 


pathologist surveying the post-mortem 
records of a number of cases was able 
te pick out only a small, almost an 
insignificant number, where the smog 
had taken a healthy child or man or 


woman and presumably killed them. 


Alongside these, however, there were 
many hundreds of elderiy persons, 
some without recognized disabilities 
except age and lessened powers of 
resistance and resilience, and others 
again with disabilities that they have 
learned to live with comfortably in 
normal times. For these the smog was 
the last calamity. Their deaths were 
recorded under the headings of bron- 
chitis, pneumonia (these two covering 
about half the total), respiratory tuber- 
culosis, cancer of the iung, coronary 
disease and myocardial degeneration. 
Some died on the first day; the peak of 
mortality was reached on the third and 
fourth days; ten days after the com- 
mencement of the four day episode 
deaths were still occurring at twice the 
pre-smog rate. In the multiplicity of 
diagnoses and in the time distribution 
of the deaths there is further evidence 
of the complexity of the pathological 
processes at work. The stimuli which 
excite these pathological mechanisms 
are themselves complicated. Who can 
say what part should be assigned to 
the chemical and particulate pollu- 
tants, or to the changes in atmospheric 
pressure or to the effects of cold? 
Speculation of itself cannot help us. 
It may, in fact, lead us into the danger 
which Francis Bacon recognized. 
*“ Men,” he said, “‘ have infected their 
meditations, opinions and doctrines 
with some conceits they have most 
admired, or some sciences which they 
have most applied; and given all 
things else a tincture according to 
them.’ Much more profitable would 
be the acquisition of precise knowledge 
through research and experiment—a 
combined operation in which all the 
techniques and disciplines co-operate. 


Professor Philip Drinker of Harvard 
has suggested the reproduction of 
smog conditions on an experimental 
scale in a disused railway tunnel, 
where all the contributory factors 
could be regulated in intensity and 
modified at will. Human volunteers 
would provide the material for physio- 
logical and other studies. That is one 
‘suggestion which might give doctors 
and engineers quick access to some of 
‘the knowledge they now lack, and 
fertilize their further thinking. 
~ Tt is a moot point whether we 
‘should include in our category of 
-suggestively associated causal agents 
the large group of known carcinogenic 
substances. 
Soot, of course, was incriminated in 
the causation of skin cancer nearly 
200 years ago, but its action on the 
Jungs is much more questionable. 
_ The quantity of the important car- 
-cinogenic substances, like Benzpyrene, 
that could be found even in town air 
is so small that its significance can 
hardly be regarded as established. 
There is, too, the fact difficult to assess 
that the origin of only a trivial per- 
centage of all cancers can be traced 
back to these labelled carcinogens—at 
any rate as yet. Nevertheless these 
substances are present in the air when 
smoke and industrial effluents pollute 
it. There is also a body of suggestive 
evidence contributed by the statis- 
— ticians and field epidemiologists. 
- Dr. Percy Stocks in this country, 
_ for example, has insisted that the mean 
hours of sunshine are significantly 
correlated with death rates from lung 
cancer, bronchitis and pneumonia, 
and much more so with lung cancer 
than with the other lung diseases. He 
submits that smokiness of the atmo- 
sphere may be important in itself in 
causing cancer of the lung, or, alterna- 
tively that sunlight is influential in 
preventing its incidence. 

In another study Dr. Stocks has 
coupled the relatively high lung-cancer 
death rates of certain parts of London 
with their exposure to smoke pollution 
borne on the prevailing wind. Simi- 
larly in a number of districts in 
American towns Dr. C. A. Mills has 
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traced a connection between soot-fall 
and death rates from the same group 
of diseases. In every case males were 
affected more than females, but the 
difference was less for cancer of the 
lung than it was for pneumonia and 
tuberculosis. 

All in all the evidence is somewhat 
tenuous, and there is the further com- 
plication that several of our most care- 
ful observers—Professor Bradford Hill 
and Dr. Richard Doll in particular— 
are now convinced that the recent and 
accepted increase in cancer of the lung 
is directly related to the tobacco- 
smoking habits of its victims. 

It may be that here again we have 
one of those convergences and co- 
operations of causes—a synergism— 
which are more and more recognized 
as knowledge extends. 

For the moment, however, in any 
campaign to prevent lung cancer, 
restraint in smoking must take prece- 
dence of smoke abatement. 

There remain for our consideration 
a number of chemical substances 
which in one form or another have 
been popularly associated with every 
disorder that the human respiratory 
tract can display. The common cold, 
sinusitis, tracheitis, chronic bronchitis, 
pulmonary fibrosis, pneumonia, tuber- 
culosis and in another pathological 
field, anaemia, have been attributed 
to unspecified particulate material, 
sulphur dioxide and trioxide, carbon 
monoxide and the fluorides. 

Admittedly some of these agents in 
sufficient concentration can evoke 
acute reactions, but it is with the 
chronic effects of prolonged exposure 
that community health is concerned. 
A somewhat ill-digested mass of 
statistical material would seem to 
associate high pneumonia and bron- 
chitis death rates with heavy soot-falls 
or other indications of atmospheric 
pollution. Very few of these statistical 
associations can withstand vigorous 
criticism; many are little more than 
wishful thinking. Certain of the 
difficulties which appear in the presen- 
tation and discussion of the evidence 
derive from indefinite morbidity re- 
cording; others from an inability to 


depict accurately the composition of 
the community at risk; others again 
are inherent in the overlapping effects 
of the contributory factors, such as the 
age and sex constitution of the popu- 
lation, occupation and housing. 

Badly presented and intellectually 
unsatisfying though this evidence may 
be, it has yet a disturbing effect. We 
cannot escape the suspicion that “‘ this 
most excellent canopy, the air” is for 
the countryman healthy and stimu- 
lating, but for the townsman “a foul 
and pestilent congregation of vapours.” 

Let) us. draw  the-4hreads of this 
discourse a little closer. There can be 
no debate about the desirability of 
curtailing and limiting atmospheric 
pollution. To ask for its complete 
suppression is to ask the impossible 
for Nature pollutes the atmosphere in 
her diurnal tasks. What is in question 
is the precise nature of the effects of 
poliution upon the health of the com- 
munity. It is clear that these effects 
range from the catastrophic and 
deadly, to the long-continuing and 
insignificant. It is obvious also that 
there is much we do not know, or 
knowing do not understand. One of 
the deflating consequences of modern 
biological and medical science is that 
as soon as one scratches below the 
surface, a host of hitherto unthought of 
questions present themselves. At the 
pinnacle of apparent certainty the 
investigator realizes that questions out- 
number answers, and descends to 
profess his ignorance and to pursue 
his humble enquiries. 

Nevertheless, in the realm of medi- 
cine we have long learned thai there 
are methods of treatment which 
achieve the desired result, even though 
the sequence and rationale of the 
therapeutic processes resist analysis. 

The analogy with the therapy of 
atmospheric pollution, though never 
strict is none the less suggestive. 
There are administrative and technical 
measures which directed against atmo- 
spheric pollution on the grand scale 


can yield dividends for the public 
health, even though we remain pro- 
foundly ignorant of the modus operandi 
of the offensive agents upon the 
individual citizen. 

One may be tempted to ask, “‘ Why 
seek further? ’’ The broadly sweeping 
action has produced the desired 
result; ‘all else is refinement and 
sophistication.” 

So physicians might have argued 
when the sulpha drugs brought them 
unprecedented success in the treatment 
of pneumonia. Research in another 
direction, however, produced peni- 
cillin and ushered. in the era oft the 
antibiotics, with all the promise of 
greater precision and potency. 

Research is hardly ever unnecessary 
or completely unrewarding. It may 
replace outworn ideas by more modern 
conceptions, it may add to knowledge, 
it may yield the specific answer to our 
question. 

So too with atmospheric pollution 
in its relation to Preventive Medicine. 
The omnibus devices with which we 
seek and seek successfully to advance 
the public health and cleanse the 
atmosphere may be _ pragmatically 
satisfying. But they may also hide, as 
it were, under a bushel, a light which 
could lead us more quickly to the 
same desired end. 

The path to such achievement lies 
through scientific research and en- 
quiry. Karl Pearson in the first chapter 
of The Grammar of Science came in a 
few words to the very heart of the 
matter. ‘* The classification of facts, 
the recognition of their sequence and 
relative significance ’’—that was his 
prescription for the function of science. 
It is, I know, the foundation of the 
beliefs of this society. 

And as I close I would offer you the 
further wisdom of Francis Bacon as 
our familiar consolation: 

“If a man begin with certainties 
he shall end in doubts, but if he be 
content to begin with doubts he 
shall end in certainties.’’ 









Yn its interim report (June, 1920, 
Cmd. 755) the Departmental Com- 
ittee on Smoke and Noxious Vapours 
batement stated: 

“8 Damage to health—We have 
received evidence with regard to the 
damage done to the health of the 
community by a smoke-laden at- 
mosphere, and are satisfied that 
smoke has a serious effect on the 
general health. 

““Q Statistical evidence shows a 

close relation between the death- 
rate and the atmospheric conditions; 
the number of deaths from pul- 
monary and cardiac diseases iS 
shown to increase in direct propor- 
tion to an increase in the intensity 
and duration of smoke fogs. The 
cause underlying the high mortality 
in towns, which is known to follow 
in the wake of a fog, must operate 
continuously, though to a lesser 
degree, on the health of an urban 
community.” 
From Sth to 8th December, 1952, 
inclusive, London experienced an 
intense fog which sadly illustrated the 
validity of the conclusions reached 
officially thirty-three years earlier. 
This period was marked, meteoro- 
logically, by almost complete absence 
of air movement and by low tempera- 
ture, with the consequent arrest of the 
normal upward air circulation by 
convection currents. Hence smoke, 
sulphur oxides and other air con- 
taminants increased to concentrations 
much above those for the normal 
winter season. 

These figures, together with some 
drawn from mean daily temperature 
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recordings at Kew Observatory, are 
shown in Appendix I but it may be 
useful to note here, for purposes of 
comparison, that average daily sum- 
mer figures (June) for smoke are about 
0.12 milligrammes per cubic metre of 
air and of sulphur dioxide 0.07 parts 
per million. The sharp rise in pollu- 
tion which accompanied the fog led 
to maximum figures on Sunday- 
Monday, 8th December, of 4.46 
milligrammes per cubic metre of 
smoke and 1.339 parts per million of 
sulphur dioxide. The mean daily 
temperature during the period Sth-8th 
December, was also some 12°F. below 
the eighty year average. 

The deaths registered week by week 
from 16th November, 1952, to 10th 
January, 1953, in the Administrative 
County of London were as follows: 


Total number 
of deaths regis- 
tered during the 


Week ending week 
22nd November, 1952 153 
29th November, 1952 853 

6th December, 1952 945 
13th December, 1952 2,484 
20th December, 1952 $5523 
27th December, 1952 1,029 
3rd January, 1953 $372 
10th January, 1953 1,216 


Up to the week ending 6th December 
these deaths were running at the 
normal winter average, which on 
occasion rises as high as 1,100. The 
following week reveals a dramatic 
increase which can only be attributed 
to the effects of the fog—indeed, none 
of the deaths shown above can be 


attributed to the influenza epidemic 
which manifested itself in London 
later in January, 1953. 

Comparisons in a catastrophe of 
this magnitude are inevitable and 
indeed salutary. The following table 
illustrates the peak fatality week of 
certain epidemiologicai events in Lon- 
don’s earlier history as compared with 
that of the 1952 fog. 


from cancer of the lung, nearly twice 
the average number dying. Damaged 
hearts could not cope with the 
increased respiratory embarrassment 
and nearly three times the average 
number of deaths occurred from dis- 
orders of the heart and circulatory 
system. Gastro-enteritis deaths among 
children under one year old increased 
considerably—it seems likely in the 


Deaths per million inhabitants in London during certain specified weeks 


4th August, 








Week ending 1866 
(Cholera) 
Deaths registered 876 
Normal number for period 
and season | 450 
Excess of deaths over normal 426 


The December fog can reasonably 
be said, therefore, to be the direct 
cause of 1,500 deaths in the Adminis- 
trative County, and Logan’ in a 
notable paper showed that in the 84. 
million population of Greater London 
it caused 4,000 deaths. ‘“‘ Smog” in 
the Meuse Valley in 1930 caused 64 
deaths and in Donora (Pennsylvania) 
in 1948, 20 deaths. 

The deaths in the Administrative 
County are analysed in greater detail 
in Appendices If and III. The figures 
show that every age group was affected 
though not unexpectedly the very 
young and the old were the most 
hard-hit. Among children aged four 
weeks to one year and among persons 
over 55, three times as many deaths 
were registered in the week ending 13th 
December as the average of the 
previous three weeks; in the other 
age groups the number was doubled. 
Deaths from bronchitis were ten times 
as many, from “ influenza’’ seven 
times, from pneumonia five times, 
from tuberculosis four-and-a-half 
times, and from other respiratory 
diseases nearly six times. The fog 
was a critical event for those suffering 
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20th Dec.., 9th Nov., 13th Dec., 
1873 1918 1952 
(Fog) Unfluenza) (Fog) 
73 1,085 745 
470 300 300 
243 785 | 445 


circumstances that this event was 
secondary to an infection of the upper 
respiratory tract—otherwise, there was 
no significant increase in deaths from 
any other defined cause. 

This episode coincided with the 
Smithfield cattle show, as, by a 
coincidence, the 1873 fog did also. In 
both instances otherwise healthy cattle 
died or had to be slaughtered (the 
Times. ot, 12th; Decémbery al 6/3. -re= 
ported that about a third of the 
animals had to be removed). Both 
in human beings and in animals the 
noxious effects were strikingly rapid; 
Logan’ has pointed out the rapidity 
with which lethal events accompanied 
not only this London fog but also 
those of 1873, 1880, 1892, and 1948. 

What elements in an urban fog 
cause such striking and speedy fatali- 
ties? Despite the many studies, of 
which that of the Donora episode? 
is an excellent example, it does not at 
present seem possible to implicate any 
single factor among the many products 
of incomplete combustion. Particu- 
late matter, sulphur compounds, tarry 
constituents, and fluorides have all 
been implicated. Because of their 
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demonstrable effect on the fabric of 
buildings, the annual cost of which 
has often been estimated, sulphur 
products (2.3 million tons poured into 
the atmosphere of Great Britain each 
year) have come under most suspicion. 
But those who experienced the oily 
greasy film which covered furniture, 
property and persons in the December 
fog, and which replaced itself inside 
houses within an hour of being 
cleaned away, will not be surprised at 
‘recent speculations that the various 
factors may be cumulative in their 
effect. A recent cutting from The 
‘Chemical and Engineering News of 
29th June, 1953, kindly sent to me by 
Dr. Mary Amdur of Harvard, has a 
brief account of recent experimental 
work which seems highly relevant: 
‘From smog and aerosol re- 
search comes what has been called 
a ‘ fantastically dramatic death’ in 





four seconds. Ordinarily nontoxic 
gases like SO, and SOs which 
dissolve in the nasal passages—when 
carried to the lungs on an aerosol 
show high toxicity comparable to 
or greater than HCN in some cases. 
One such gas-aerosol combination 
immediately produces purple haem- 
orrhage and clotting on reaching 
the lungs of test animals. Data 
indicate that an aerosol acts as a 
synergist carryir g soluble gas which, 
once in the lungs, is more toxic than 
originally believed .... 70 per 
cent. of gas-aerosol combinations 
tested are more toxic than they are 
individually, and in some cases 
non-toxics become toxic when they 
are carried by an aerosol.” 
Despite the immense amount of 
work already done, therefore, it 


becomes clear that a great problem 
faces the Committee on Air Pollution 
recently appointed by the Ministers 
of Housing and Local Government 
and of Fuel and Power and by the 
Secretary of State for Scotland. The 
proper discharge of their terms of 
reference may also involve experi- 
mental work with artificial fogs. But 
in the interval there is much that can 
be done by the ordinary citizen and by 
industry. The proper use of smokeless 
fuels in domestic grates, the abolition 
of abominations like ‘‘ nutty slack,” 
the discharge of industrial smoke 
effluents from chimneys at the proper 
height, even the cessation of industrial 
activity (as is now practised in many 
parts of America) when a fog seems 
likely—all this does not await the 
results of further research. The ordin- 
ary man in the street and the ordinary 
factory and office can do much to 
lighten Evelyn’s 300-year-old con- 
demnation of the ‘‘ hellish and dismal 
cloud of sea-coal which maketh the 
City of London resemble the suburbs 
of Hell.”” The North Sea _ floods 
aroused the practical sympathy of the 
country as such disasters always do. 
The London fog cost many more lives 
and an untold amount of invalidity. 
It is time the country moved. 
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(2) Report by A. Parker, C.B.E., D.Sc. 
Director of Fuel Research, D.S.LR. 


1. Under usual meteorological con- 
ditions the temperature of the air 
decreases with increase in height above 
the surface of the earth, and there is a 
natural circulation of the air by move- 
‘ment which we describe as a breeze or 
wind. Occasionally, there are some- 
what abnormal conditions when the 
‘temperature of the layers of air near 
ground level is lower than that of the 
layers above, and there is little or no 
wind so that the lower layers of air are 
almost stagnant. Under such con- 
ditions, if the air is humid, moisture 
condenses in the form of fine particles 
in the layers near the ground and there 
results a fog or mist. This fog or 
mist is the result of certain natural 
phenomena under conditions known 
as ‘“‘ inversion,’ because the tempera- 
ture gradient in the air is the reverse of 
the usual gredient. At such times the 
‘‘inversion’’ is generally more pro- 
nounced during the hours of darkness 
than during daylight. There is no 
known economic method of prevent- 
ing or dispersing a natural fog or mist 
covering a large area. In a country 
district where the air is relatively pure, 
the mist is whitish in appearance. 

2. In areas such as those that are 
densely populated and highly in- 
dustrialized, the air in the lower 
layers is polluted by smoke, sulphur 
dioxide gas, and other products from 
the burning of coal and other fuels. 
Ordinarily these products are dis- 
persed and diluted by air circulation 
or wind. But at times of fog, the 
products discharged into the lower 
layers of air that are stagnant or 
moving only very slowly, are dissipated 
only slowly and the concentration of 
the pollutants increases considerably. 
The result is a dark, sulphurous fog, 
or ‘“‘ smog ”’ as it is effectively called in 
the U.S.A. The intensity of the 
““ smog ”’ is dependent to some extent 
on the length of duration of the period 
of fog or temperature inversion. 
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3. The Meteorological Office re- 
ported that the month of December, 
1952, opened with frost and local fogs 
followed by milder weather on 3rd 
December. A_ large anti-cyclone 
reached the British Isles on 4th 
December and persisted until the 8th, 
causing frost and fog, which was 
particularly dense in the London area. 
Milder weather then spread eastwards 
and reached south-east England on 
9th December. 

4. The depth of the layer of fog in 
London and the surrounding districts 
seems to have been variable. A 
photograph indicated that on 8th 
December the top of the fog was 
clearly defined at Ranmore Common, 
Surrey, at a height of about 500 feet 
above sea-level. Hayes Common, 
Kent, at an altitude of about 250 feet 
was virtually clear of fog for the whole 
period. At Blackheath (Greenwich), 
it was reported at one time that the 
tops of the buses were above the fog 
at an altitude of about 160 feet. Yet 
to the north of London, hills reaching 
400 feet or more above sea level were 
completely covered by fog, as far out 
as St. Albans. 

5. At the Observatory at Kew, the 
velocity of the wind fell from about 
12 miles an hour on 2nd December to 
less than 1 or 2 miles an hour from 
5th to 8th December, while the 
direction moved generally from north- 
east to north-west, and north and then 
to south. Observations on the roof 
of the Air Ministry building in 
Kingsway, London, gave similar re- 
sults with practically no wind from 
5th to 8th December. The minimum 
temperatures recorded each day from 
2nd to 10th December at Kew were 
in the range 24°F. to 39°F., while the 
maximum temperatures were from 
32°F. to 43°F. Corresponding read- 
ings in Kingsway were 32°F. to 44°F. 
for the minimum temperatures, and 
38°F. to 48°F. for the maximum 


temperatures. There was thus a 
period of four or five days from 5th 
to 9th December with relatively low 
air temperatures and little or no wind. 

6. In such circumstances, the smoke 
and other finely-divided particles and 
gases discharged from the numerous 
domestic and industrial chimneys at 
heights of less than a few hundred feet 
in the London area could not readily 
be dissipated and diluted, and the 
concentrations of the pollutants in 
the layers of air near ground level 
hose rapidly -to wwmuswally 
high amounts. 

7. In various parts of the country 
there are now about 1,350 instruments 
in regular use and for special surveys 
for measuring pollution of the air 
by smoke, other solid matter, and 
gaseous sulphur dioxide. About 250 
of these instruments are within a 
radius of 15 miles from the centre of 
London. Most of the 1,350 instru- 
ments are designed to give average 
results over monthly periods, and only 
about 140 are designed to give daily 
records. Of these 140 instruments, 
30 are within 15 miles from the centre 
of London, and 24 of them are at sites 
not more than one mile from the 
River Thames. As intense fogs rarely 
persist for more than two or three days, 
only the daily records can satisfactorily 
be used to indicate the changes in 
intensity of pollution at times of fog. 

8. It is instructive to consider the 
results for .the “12 daily recording 
instruments at six sites in the Thames 
Valley from Westminster to Beckton. 
The averages of the daily measure- 
ments of the concentrations of smoke 
in the air over the three days 2nd to 
éth December, 1952, at the several 
sites in this area ranged from 25 to 
71 milligrammes per 100 cubic metres; 
and the corresponding concentrations 
of sulphur dioxide ranged from 10 to 
a) parts..per 100 million {patts . by 
volume. These concentrations are 
roughly in the same range as the 
averages for those sites in December, 
1951, when there was no period of 
intense fog. During the fog from 
Sth to 8th December, 1952, the 
averages of the daily records at the 


same sites ranged from 103 to 375 
milligrammes of smoke per 100 cubic 
metres, and 47 to 107 parts of sulphur 
dioxide per 100 million, or about five 
times the concentrations of smoke 
and sulphur dioxide on the three 
preceding days. On 7th and 8th 
December, 1952, the instruments at 
the County Hall in Lambeth recorded 
the high figures of 446 milligrammes 
of smoke per 100 cubic metres, and 
134 parts of sulphur dioxide per 100 
million. 

9. It should be emphasized that 
these figures are averages of daily 
readings each over 24 hours, and that 
on any one day there may have been 
considerable fluctuations with con- 
centrations at times much higher and 
much lower than the average for the 
day. 

10. There were no measurements 
of “the - concentrations of carbon 
monoxide during the fog of Decem- 
ber, 1952, but ‘on. the reasonable 
assumption that the concentration of 
this gas increased in roughly the same 
proportion as the increases in the 
concentrations of smoke and sulphur 
dioxide, and on the basis of measure- 
ments made at other times, it is 
probable that pollution by carbon 
monoxide reached highly undesirable 


‘amounts in some areas; and at points 


of dense and slow-moving traffic, the 
concentration may have become speci- 
ally high at ground level by pollution 
from. the exhaust gases of- motor 
vehicles. 

11. During the first four days of 
December, 1952, when the level of 
atmospheric pollution in London was 
normal for that time of the year, the 
number of deaths from all causes in 
Greater London (population about 
8.5 million) as given by the General 
Register Office, ranged from 259 on 
Ist December to 321 on 3rd December. 
The number then increased sharply 
from 288 on 4th December to 406 on 
Sth December, and the increase 
continued to 910 on 8th December, 
which was the last day of the dense 
fog. There was then a rapid decrease 
to 543 on 10th December, with 
subsequently a more gradual decrease 
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to 425 on 15th December. 

12. In early December, 1952, there 
was also fog in other parts of the 
country, and atmospheric pollution 
rose much above normal in several 
towns, including, for example, Glas- 


gow, Kingston-upon-Hull, Leeds, and 


Salford. In no area, however, did 


the level of pollution remain so high 
as in London for so long. 


13. It has already been mentioned 


that fog is a natural phenomenon 


resulting from certain unusual meteor- 
ological conditions, and that there is 
no known economic method of 
preventing or dispersing fog over 
large areas. There is no doubt, 
however, that determined efforts could 
lead to an appreciable reduction in 
the pollution of the atmosphere 
arising from the use of fuels, and thus 
to a reduction in the disagreeable and 
detrimental effects of fogs in the 
thickly-populated industrial areas. 


(3) Report by Arnold Marsh, M.Sc.Tech., M.Inst.F. 


General Secretary, N.S.A.S. 


This contribution is intended only 
to draw attention to one or two 
aspects of the London Fog disaster 
that are not likely to have been dealt 
with in the preceding medical and 
scientific papers, but which are of 
particular interest to the Society in its 
work to create an informed public 
opinion on the need for smoke pre- 
vention. 

To begin with it may be mentioned 
that the event severely stretched the 
Society’s small organization by reason 
of the many inquiries we received, and 
especially the many visits and tele- 
phone discussions with eager but not 
always technically minded representa- 
tives of the press, at the very time 
we should have liked to have been 
making our own, more specific, 
inquiries and investigations. If ever 
there was a time when there was a 
need for a much bigger, wealthier 
organization to make possible the 
obtaining of facts and figures about 
some of the lesser consequences of the 
fog, this was it. 

We knew that the health factors 
would be covered, and that the 
meteorological and other scientific 
aspects would be studied and analysed, 
but we knew also that no one would 
concern themselves with the more 
mundane material consequences of 
the event—the consequences that can 
mainly, though not entirely, be called 
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economic. In other words, what had 
been the cost of it all to London? 

The question has often been asked— 
we ourselves were asked it repeatedly— 
and although a few guarded guesses 
have been made it has been, and still 
is, impossible to give any precise 
reply. Compared with the deaths 
and the much more extensive illness 
and suffering, monetary cost is ob- 
viously of secondary importance, but 
it is nevertheless serious, as it means 
a waste of wealth in the form of 
material resources and human effort, 
that we can ill afford. 

We were able to make one small 
selective inquiry only, as was reported 
in the ‘“‘ Fog Survey ”’ in the Spring, 
1953, issue of Smokeless Air. We 
asked about 25 of the larger shops 
and stores in London to give us their 
estimates of what the fog had cost 
their businesses. The replies were 
nearly all friendly and co-operative, 
and from them two main conclusions 
can be drawn: (a) that little definite 
statistical information is available, 
but what there is shows that the cost 
of smoke-fog to commerce is sub- 
stantial; and (b) that on the whole the 
industrial and commercial world is 
hardly conscious of what they pay out 
because of smoke-fog (and smoke 
generally), largely because it is so 
familiar and merges into their general 
overheads. 


The fail in turnover, or loss of trade, 
is the item most apparent to the 
shops, although to what extent this 
represents a real loss of wealth it is 
difficult to say. Such loss was put in 
one case at £11,000, while another 
store, estimated a loss of gross profit of 
£9,000. The cost of actual damage to 
stock in increased costs of cleaning, 
decorating, and so on, are in many 
cases known to be substantial, though 
it is apparently difficult to make close 
estimates. Only one store went into 
the question of loss of stock at all 
fully, and came to the conclusion that 
the loss was about £1,000. 

There were many comments at the 
time of the fog on the filth it left 
behind, in homes as well as shops and 
offices, and no doubt the rate at which 
damage is always being done to 
property by the _ tar-soot-acid-grit 
complex of deposits was greatly 
accelerated during the period of fog. 
It all costs money and unnecessary 
labour to keep the dirt and destruction 
in check but once again it would need 
a very exhaustive investigation to 
determine the total with any exactness. 

To these direct costs shouid be 
added a proportion of those due to 
the dislocation of traffic—road, rail 
and air—and the loss of production 
that this entails. There would of 
course b2 fog without the presence of 
smoke, but the smoke makes the fog 
darker, denser and of longer duration. 
Additional lighting due to the dark- 
ness of smoke-impregnated fog is 
another cost that must be added. 

On the most conservative basis it is 
highly probable that the cost of a day’s 
heavy smoke-fog in London must 
be well up in the miilions range. 

Although it would be most useful 
to have a fairly exact figure for propa- 
ganda purposes it may be wondered 
whether, even if funds for the necessary 
investigations existed, it would be 
really worth while. It was known 
that Everest was a remarkably high 
mountain even before its height was 
measured, and sensible people should 
be able to appreciate for themselves, 
from the sample information we do 
possess, that the economic cost of 
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smoke and fog is very: heavy indeed. 
And the less sensible are not likely 
to be impressed by greater precision 
anyhow. 

More important than the heavy cost 
of smoke-fog, which is only occasional 
and of short duration, are the chronic, 
year-in-year-out losses due to air 
pollution generally. It is just as 
difficult to obtain any precise figures 
for these costs, though the overall 
national cost of £150 millions, which 
was the figure recently given in those 
excellent Times articles, is reasonable. 
It means an average annual cost of £3 
per head of population, which is of 
the same order, and may be compared 
with the £7 per head that it has 
recently been estimated is being saved 
in Pittsburgh as a result of successful 
smoke prevention measures. 

This lack of definite information 
about the cost of smoke is due in part 
to the fact that it is admittedly 
difficult to extract it, but in part also 
because it is so familiar and so much 
a * natural” part of city life in=this 
country that it ceases to be noticed. 
We have reported in Smokeless Air 
the surprised admission of a leading 
industrialist in Pittsburgh that the 
energetic smoke prevention measures 
they have carried through should have 
given such spiritual uplift to the 
people. If they had realized it, ‘he 
said, “‘ we would have been fighting for 
it long before.” 

In the same way we in this country 
have been agreeably surprised at the 
warmth of the approval for the smoke- 
less zone in Manchester expressed by 
members of the business community. 
One must conclude that only when 
smoke has been abolished do people 
realize what they have been putting 
up with. The effects of smoke and 
smog are not as easily seen and under- 
stood as such simple, elemental 
catastrophes as floods, earthquakes, 
air or rail crashes., There is- inttle 
drama and news value about deaths 
from bronchitis, and in any case they 
do not lend themselves to startling 
photographs in the papers. The 
smoke abatement movement still has a 
hard psychological nut to crack in 


putting its case across to the public. 
A great deal could be said about that, 
but for the purposes of this contribu- 
tion it need only be said that the 
factors that make it difficult to stir 
up people about smoke were the same 
as those which prevented the London 
fog disaster from being recognised as 
something even more disastrous—in 
terms of human life—than the East 
Coast floods. Even the Lynmouth 
disaster created far more attention 
in the press, and evoked far more 
sympathy than did the 4,000 deaths 
and tens of thousands of painfully ill 
and distressed people in the London 
fog. 

It is a moot point whether the press 
creates or follows public opinion, but 
between them, press and public, the 
fog created amazingly little concern. 
There have been, of course, a number 
of outspoken articles and leaders, and 
some blunt headlines and phrases, 
such as: ‘“‘ Forgotten Massacre,” and 


‘* Last December fog caused in 
London a major calamity. Because 
there were no bodies lying in the 
streets, because there was no blood 
on the pavement, the full significance 
of that calamity did not penetrate 
the consciousness of the nation as 
a whole.” 


‘Did not penetrate the conscious- 
ness of the nation as a whole.”’ That 
sums up the position pretty weil. How 
can we make the penetration? In the 
first place we can hope that the new 
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Beaver Committee will remember that 
it can perform a signal service to the 
fight for clean air by addressing its 
report not only to the Ministries but, 
in a forthright fashion, to the public 
as well. The same applies to the 
Ministry of Health’s medical inquiry. 
Their report might be in a form that 
will impress only the medical world 
and be given careful consideration 
only in the medical press, but it may 
be suggested that there may be an 
opportunity to give the public the 
salutary shock it so badly needs. 

These two reports, to which we look 
forward with expectancy, can do 
much; but it must be remembered that 
reports are published only once, and 
no matter how hard their immediate 
impact, can only too quickly be 
forgotten. Continuity and reiteration 
are essentials of publicity, and that is 
where the N.S.A.S., armed with new 
evidence and (we hope) drastic recom- 
mendations, can come in. 

A great deal more action could be 
taken even now, but for the more 
radical measures that are necessary 
action must be backed by public 
opinion. Up to now we have been 
painfully trying to create public 
opinion on a problem of vital national 
importance with an annual income 
that other campaigns would exhaust 
in a month or even a week. This is 
not the occasion to discuss the Society’s 
needs and the work it could start if 
those needs were met, but the implica- 
tions should be obvious. 


COMMENTARY UPON | 
SMOKELESS ZONES 


Dr. T. Morrison Clayton, M.D., B.S., B.Hy., D.P.H. 
Medical Officer of Health, Coventry 


We cannot surely be too happy 
about existing legislation which has 
made little advancement during the 
past 75 years and has obliged pro- 
gressive local authorities to seek other 
means by which the emission of smoke 
can be eliminated and so prevent 
pollution of the atmosphere from this 
source. 

At the present time action under 
Section 101 of the Public Health Act, 
1936, can be taken only after a 
nuisance has occurred and even then, 
private houses which obviously con- 
tribute enormously to pollution of the 
atmosphere by smoke, are exempt 
from these provisions of the Act. 

It was the late Charles Gandy who, 
some twenty years ago, suggested the 
creation of smokeless zones as a 
radical means of dealing with the 
smoke problem. The idea is a positive 
means of preventing pollution by 
smoke originating from all sources 
and is one which an_ increasing 
number of authorities are now adopt- 
ing. The immediate advantages to 
be gained from such a system operat- 
ing in many of the large industrial 
towns and conurbations will be 
apparent. 

Many authorities have no serious 
smoke problems but the modern 


tendency to factory dispersals for 
strategic and other reasons may 
reduce this number as_ industrial 


redevelopment achieves a still greater 
capacity. Apart from this prognosti- 
cation however and since smoke takes 
no regard for boundaries, it is essential 
to the practical success of smokeless 
zoning that the maximum number of 
authorities with smoke pollution prob- 
lems should promote their own 
legislative remedies. By such means 
will the community derive full advan- 
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tages not only in the districts directly 
concerned but also in the surrounding, 
and perhaps fortuitously, less indus- 
trialised areas. 

There is ample contemporary 
evidence that this “ new ’’ method of 
smoke control is gaining favour 
since at least fifteen local authorities 
have already obtained the necessary 
powers in Private Acts to establish 
their own smokeless zones: others too 
have the matter under consideration. 

The success of this approach to the 
problem is made more evident by the 
recent proposal of the Manchester 
Corporation to extend their initial 
zone to more than twice its original 
area. Details of this extension will be 
found in an interesting article pub- 
lished recently (4th July, 1953) in The 
Medical Officer, by Dr. C. Metcalfe 
Brown, Medical Officer of Health, 
Manchester. 

In Coventry we too are proposing 
to extend our own zone (which you 
will recall has been operating since 
Ist March, 1951) by over 100 per cent. 
We do not of course suffer from the 
degree of heavy atmospheric pollution 
so evident in certain other indus- 
trialized areas, since very many of 
our factories are modern and almost 
completely electrilized so far as 
machinery motive power is concerned. 
We feel nevertheless that an extension 
would be a real contribution to the 
amenities of the city and health of its 
population. 

Local Acts of Parliament vary in 
some respects from area to area and 
these devi tions are probably 
accounted for by the differences in 
particular requirements by the various 
local authorities: maybe also to an 
extent by the inconsistencies of central 
government in allowing a stricter form 


of control in one local Act than 
unother. There are indications how- 
ver, that the Government is keeping 
1 watchful eye upon the progress of 
hese Acts and is presumably amassing 
iseful information on the practical 
vorkings of smokeless zones to be 
itilized as a basis for nationally 
permitted zoning. 
It is estimated that the average 
sitizen would fail to be impressed by 
he reduction of atmospheric pollution 
n any particular area unless the 
liminution was of the order of 50 per 
tent. to 75 per cent. at least. Pollu- 
ion reductions of from 25 per cent. to 
hue per “cent. are “estimated ‘to “be 
dossible however, at the centre of a 
mauare mile “free” from - smoke 
mission. It is apparent therefore, 
hat any initial smokeless zones, 
Mroposed or in existence, will need to 
ye considerably enlarged before any 
urther noticeable effect is perceived 
xy the local inhabitants. Conse- 
juently impressive pollution reduc- 
ions can: only be achieved by a 
ractical application of the smokeless 
principle to very large areas or to 
ontinuously enlarged zones over a 
eriod of several years. From ex- 
erience we may reasonably assume 
at our legislators will be more 
ffectively influenced by _ concrete 
gures of pollution reductions rather 
an by the propagation of abstract or 
anciful ideas. 
_ Under such circumstances therefore, 
he prospect for widespread zoning 
hroughout the country could not be 
-onsidered as particularly encouraging. 
t is doubtful in view of the urgency 
or industrial development, whether 
he Government would be readily 
converted to the introduction of 
rational legislation to constitute smoke- 
ess zones unless there occurred in the 
public mind an irrepressible desire and 
»verwhelming expression for unpol- 
uted air. 
_ Established or contemplated smoke- 
ess zones in various parts of the 
country fall roughly into four cate- 


fories. ‘They are : 
(a) industrial areas with heavy 
atmospheric pollution, e.g., 


\ 


ay! 


Manchester, Bolton, Rochdale, 

Salford. 
(6) industrial areas with a moderate 
degree of pollution but where 
due to extensive war-time dam- 
age, large scale rebuilding and 
redevelopment is planned, e.g., 
Coventry. 
residential areas in process of 
development, e.g., Manchester. 
areas of all types in the vicinity 
of airports, e.g., Manchester’s 
Ringway Airport. 


Apart from the primary reasons for 
the establishment of all smokeless 
zones there are essential differences of 
intention between the four categories 
(a). (6), (c). and. (@). The primary 
reason in categories (a) and (d) is 
apparent and _ straightforward. In 
categories (b) and (c) the emphasis is 
more directly concerned with planning 
for the future, the opportunity being 
available for the introduction of a 
positive principle to improve health 
and amenity and which under more 
normal circumstances would usually be 
unacceptable. 

When (as in the instances of large 
scale building projects and in the 
reconstruction of devastated cities 
through war damage) the seemingly 
less material advantage of smokeless 
air can be linked with and form a 
valuable supplement to a challenging 
and ambitious plan of re-creation or 
extension of civic advancement, then 
acceptance of control usually follows. 


While in the cases of (a) and (4) the 
object is to reduce the aggregate of 
atmospheric pollution, it is neverthe- 
less essential that the initial zones 
should be sufficiently large to produce 
an appreciable diminution in pollution, 
otherwise the disappointing visible 
achievement is liable to cause a waning 
of enthusiasm for a long term and 
more extensive policy. 

A far reaching enactment prohibit- 
ing smoke emission would probably 
meet with strong opposition. Con- 
versely, legislation designed to secure 
smoke prohibition in limited areas 
would be more likely to achieve its 
object. Moreover, the extent of the 


(c) 
(d) 


initial upheaval and probable inten- 
sity of opposition could be gauged 
within reasonable limits by the ap- 
propriate local government officers 
who have intimate acquaintance of 
local conditions. Opposition to any 
idea which has as its outcome the 
improvement of health and environ- 
ment should not deter a progressive 
authority from achieving its objective, 
providing it is alive to impending 
difficulties. 

The general public is becoming 
increasingly aware of the adverse 
effects of smoke pollution upon health 
and amenity and indeed, current 
official investigations are attempting 
to determine the degree of this hazard. 
Certain local authority schemes might 
well be bitterly opposed by the public 
if further financial burdens are to fall 
upon them. One local authority, 
Salford, has anticipated this difficulty 
and has provided in its Act for the 
payment of compensation up to a 
maximum of £2 per house. It thereby 
assists in the alteration or suitable 
adaptation of existing fuel burning 
appliances or in the introduction of 
more modern equipment. Solid fuel 
may thus be consumed without con- 
traveningthelocal provisions. Further- 
more under the Housing Act, 1949, 
where a local authority has made a 
grant for the improvement of a house, 
conditions could be stipulated whereby 
any scheme which involves alterations 
to, or installation of fuel burning 
appliances, whether for space heating 
or water heating, should be of such 
a character as to assist the burning of 
solid smokeless fuels (i.e., ‘“* prior 
approval ’’). 

The existence of large industrial 
establishments or public utility under- 
takings within a proposed zone, or 
extension to a zone, may present 
considerable difficulties, not least 
being the cost involved for replace- 
ment or adaptation. There is really 
little need to make the passing of a 
Private Act more difficult by inviting 
opposition from industrialists. 

In Coventry we feel the best 
approach is to establish as large an 
initial zone as is reasonably compatible 
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with the weight of opposition. In 
those local authority areas, however, 
where there seems to be insurmount- 
able difficulties, it may be wiser to 
offer temporary dispensation to cer- 
tain factories from participating in the 
initial zone. Thereafter smoke pro- 
ducing plants might well be considered 
for inclusion in any subsequent 
extension of the area. Such zones 
would not be fully smokeless but 
would constitute an advanced step in 
that direction and would be an 
incentive to the temporarily excluded 
premises to achieve a smokeless 
status. 

Domestic premises possibly present 
the most difficult problem, there being 
a distinction between domiciliary 
smoke production and that of business 
premises and factories. In the latter 
two instances the personal factor does 
not enter into consideration, the 
primary factor being cost and con- 
venience. Moreover, factories could 
be excluded from a particular zone in 
the first instance and indeed, modern 
boiler plants under skilled control 
can operate without the emission of 
much smoke. Dwelling houses are a 
vastly different proposition and the 
majority of older type domiciliary 
heating appliances were designed to 
burn fuel without much thought 
having been given to efficient com- 
bustion. It is well nigh impossible to 
burn bituminous coal in the open fire 
grate without considerable smoke 
emission. 

The efficiency of the open grate has 
been much improved of recent years 
but even so the burning of ordinary 
coal on such equipment would seem- 
ingly be out of the question in a smoke- 
less zone. Most of the modern grates 
have been designed to burn solid 
smokeless fuels and the majority of 
post-war houses have probably had 
them fitted and so can consume 
smokeless fuel without contravention. 

Inclusion of dwelling houses within 
a smokeless zone might well involve 
payment of compensation to help 
ensure the requisite alteration to 
fittings (cf. Salford). An ambitious 
scheme may thus involve a_ local 





authority in considerable expenditure 
and consequently the advantages of 
the project would need to be weighed 
against the costs. An essential re- 
quirement would be to ensure an 
adequate supply of acceptable solid 
smokeless fuels and the outlook for 
this is not too bright. Indeed, it is a 


matter of great concern that the 


Ministry of Housing and _ Local 


Government has refused to confirm 
the Order for establishing smokeless 
- zones in Salford because the supply of 
_ smokeless fuels is inadequate. 


We are constantly reminded that 


coal production is lagging behind 


consumption and we are entitled to 


assume from this that the manu- 


facture of smokeless fuels is unlikely to 
increase until the pendulum swings the 
other way. There may bea sufficiency 
of these fuels to meet the present 
moderate requirements but extensions 
of smokeless zones involving large 
numbers of dwelling houses may 
quickly embarrass special fuel pro- 
duction and create extensive shortages. 
Under such conditions it would be 
futile to enforce the provisions of any 
Act relating to smokeless zones and 
consequently the Ministry’s decision 
concerning Salford will probably dis- 


the time being. 

It has been suggested that the 
Government may be remaining aloof 
from active participation in furthering 
schemes for smokeless zones until 
they have had an opportunity to 
review the experiences within those 
zones already approved and to assess 
the likely reactions to a nationally 
legislated scheme. 

Be that as it may, a comprehensive 
organisation of certain aspects of 
zoning must inevitably eventuate if 
there is to be a practical advancement 
in. the more general concept of a 
smoke free atmosphere. 

The existing Private Acts of certain 
local authorities which are as yet, or 
will be, functioning separately, will 
eventually need some form of general 
co-ordination—possibly along the lines 
of the Domestic Fuel Policy Report 
(e.g., standardization of domestic 
fuel burning appliances). It seems 
equally rational and important that 
the availability of solid smoke‘ess 
fuels for approved smokeless zones 
should be co-ordinated upon a wide 
basis and, moreover, that their stand- 
ards of composition should be desig- 
nated within fairly precise limits: 
otherwise their efficiency and ‘* smoke- 


courage many local authorities from  lessness” is liable to be unduly 
embarking upon similar schemes for criticized. 
Discussion 


Councillor Miss P. C. Paton Walsh 
(Westminster) stated that she had listened 
with great interest to the papers on the 
London fog and to the discussion which 
followed. It could not be sufficiently 
emphasized that the London fog of last 
December was a great calamity. Miss 
Paton Walsh said she spoke as one who 
had suffered all its inconvenience as well 
as feeling personally ill from its effects, 
as had many thousands of her fellow 
Londoners. Dr. Clayton, in his most 
interesting paper, advocated the establish- 
ment of smokeless zones, and while in 
full sympathy Miss Paton Walsh said she 
wondered why no mention had been 
made of the contribution to a cleaner 
atmosphere which could be made by 
district heating. 


Miss Paton Walsh said she had the 
honour to represent the City of West- 
minster, and her Council was proud of 
the fact that its post-war housing estates 
were supplied with central heating and 
hot water by a district heating scheme— 
the first of its kind in London which made 
use of the exhaust steam from Battersea 
Power Station. By that means the coal 
burned in any case at the power station 
provided space heating and hot water to 
the flats, and was burned much more 
efficiently than it could be in the thousands 
of small domestic hearths which would 
otherwise be necessary; also in such a 
concentrated plant it was easier to intro- 
duce cleaning processes. 

The estate to which she referred in 
particular, known as Churchill Gardens, 


lay on the north bank of the Thames 
opposite the power station. At present 
some 1,800 flats were served. This 
included 1,200 in a large block of 
privately owned property and the scheme 
had proved entirely satisfactory. The 
Westminster City Council’s estates, when 
fully developed in the course of the next 
few years, would bring the total number 
of flats served to over 3,000. Miss Paton 
Walsh pointed out that this was the 
equivalent of a small town and was in 
itself a smokeless zone because in effect 
no fuel of any kind was consumed in these 
flats. She hoped that other boroughs 
might follow Westminster’s lead, par- 
ticularly those in the riverside areas. She 
trusted that other district heating projects 
would be explored, because she believed 
they offered the most positive contribution 
to smoke abatement and the economic use 
of coal. Miss Paton Walsh asked 
whether Dr. Clayton would give his views 
on the various methods at present known 
of district heating. Would it be better to 
concentrate on hydro-electric power? 
Would that not eliminate the smoke 
nuisance altogether ? 


Alderman G. H. Goulden (Salford) 
referred to the past history of the Society 
as one of great endeavour and great 
educationa! progress, culminating now in 
some recognition of its efforts. Public 
opinion was now behind the Society. 
Government committees under Egerton, 
Simon and Ridley and now the Pro- 
ductivity Council, recently returned from 
the United States, had all indicated that 
our methods of fuel utilization were anti- 
quated, leading only to the production of 
more and more smoke, more and more 
waste, which the nation could ill afford. 


All of this had been known for years, 
and the Beaver Committee on Air 
Pollution now sitting would present a 
report to prove once again what was 
already known. The lethal smoke and 
polluted atmosphere remained, the 
national econotny was seriously affected, 
but there was still no lead and little 
encouragement from the top. 


The Salford Counci! agreed to schedule 
a large residential area as a smokeless 
zone. They were satisfied on the theo- 
retical aspects and had taken care to 
investigate the practical aspects. All that 
was required was Ministry sanction. This 
was not forthcoming—there was not even 
a reduced or modified recommendation. 
In view of the London fog disaster, 
Alderman Goulden felt the Minister had 
taken an awful risk with the lives of people 
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living in the area. Many lessons could 
have been learned from the Salford 
scheme. 

Local Councils’ powers were inadequate 
to reduce industrial smoke to a minimum. 
It conferred almost complete immunity 
on certain trades and processes, and 
domestic smoke production remained 
uncontrolled. 


The allocation of £1 million as an 
inducement to industrial equipment im- 
provement was but a pious concession to 
the recommendations of committee after 
committee. Greater material incentives 
were needed such as tax rebate on the 
expenditure involved. Industrial hospi- 
tality expenses were considered proper 
items for tax exemption. Grants towards 
conversion costs of new grates too would 
not be blind investment. The resulting 
fuel economy, the return in terms of | 
efficiency, the saving of lives and the 
promotion of better health would far 
outweigh the capital outlay. It was as 
important to rid the atmosphere of 
pollution as it was to maintain an 
efficient Health Service. 


The difficulties were increased by the 
lack of co-ordination between the coal, 
electricity and gas boards. The Minister 
of Fuel’s talk of “‘ unbridled ’’ competition 
between them was utter nonsense. After 
all the main objective of the boards was 
to provide services, not to indulge in 
cut-throat competition. Each had its 
own sphere of influence in the power, 
heating and lighting needs of the nation. 
There need be only one sales organization 
instead of three, with three showrooms 
providing advisory services on the best 
fuel for particular circumstances rather 
than each pressing its own commodity 
to the exclusion of the other two—*‘ nutty 
slack ’’ for instance. 

“Smog” disasters could only be 
avoided by making it possible for all 
consumers to afford and choose the 
smokeless fuels the nationalized services 
control. The glow of good health would 
return to all Britons when they could 
indulge in the warmth and rosy glow of a 
smokeless fire. 

Skirmishing and sparring should be 
over. The Society was presented with 
its most glorious opportunity to prove 
and continue its leadership in the fight. 
Only action at Government level could 
speed forth recognition of the proven 
opinion of the Society that clean air 
could be a reality, was practical economics, 
and was attainable in measurable time. 
He urged the expression of that opinion 


































b> the Minister with all the emphasis the 
mportance of the situation demanded. 


. C. G. Isaac in discussing the London 
bg said that it might be of interest to 
mow the results of some research which 
yas at present being undertaken at the 
Jarvard School of Public Health in 
toston, Massachusetts. The information 


Fourteen adults in normal health were 
xposed to controlled concentrations of 
1O, ranging from 1 to 8 p.p.m.; all 
howed changes in respiration and pulse 
ate. While the minute volume remained 
mnchanged, the tidal volume decreased, 
he respiratory rate increased and the 
Ise rate increased. For example, the 
hean values of these measurements for 
lve subjects exposed to 5 p.p.m. SO, for 
0 minutes indicated a rapid reduction in 
dal volume reaching about 25 per cent. 
low the control value at about 4 
inutes after the start of exposure. 
espiratory rate increased 3-4 breaths per 
Ainute over the period of exposure and 
Ise rate increased 8-9 beats per minute. 
hese values all returned to normal 
vithin 10 minutes of the end of exposure. 
imilar results were obtained on exposure 
> 1 p.p.m. of SO, though there was, in 
hat case, some recovery towards the end 
if the ten-minute exposure. 

| It was found by Dr. Amdur that where 
bjects regularly breathing SO, were 
Kposed to 5 p.p.m. similar changes were 
jot shown. That indicated an apparent 
blerance to SO, though Haggard 
J.Indust.Hyg. and Toxicol 5 (1923) 390) 
‘lad written that the apparent tolerance in 
lich cases was due to chronic inflamma- 
fon of the upper respiratory passages, 
froducing a tenacious mucus which acted 
§ a protective coating; in his opinion, 
his deadening of the reflex had removed 
ine line of defence against the irritant. 
This investigation established the fact 
hat SO, even in concentrations as low as 
| p.p.m. produced rapid, shallow breath- 
ng, and increased the pulse rate. Dr. 
mdur and her colleagues (Amdur, M. O., 
filverman, L. and Drinker P., Arch. 
dust.Hyg. and Occ.Med. 6 (1952) 305) 
ad previously shown that very similar 
hhanges were produced by sulphuric acid 
hist in concentrations as low as 0.35 
g./cu. metre. (Sulphuric acid had been 
hown by Coste and Courtier (Trans. 
faraday Soc. 32 (1936) 1198) to be present 
2 London fogs). 





At these low concentrations it was 
unlikely that either SO, or sulphuric 
acid would harm an individual in normal 
health. No studies had so far been made 
on those suffering from cardio-respiratory 
disease, but it seemed likely that the 
added strain of the observed effects might 
well produce damaging results when 
superimposed on the existing disease 
condition. There was some evidence that 
sulphur dioxide and sulphuric acid might 
act synergistically to produce an effect 
much greater than would be expected 
from the separate effects of either. For 
example, La Belle (Abstract in Chem. 
Engg. News 31 (29 June, 1953) 2655) had 
shown that ordinarily non-toxic sub- 
stances when carried deep into the lungs 
on an aerosol produced dramatic results. 
Dr. Amdur (personal communication) 
had shown that, whereas neither 89 p.p.m. 
of SO, nor 7 mg./cu. metre of sulphuric 
acid mist used separately produced 
respiratory symptoms and little lung 
pathology on guinea pigs after an eight- 
hour exposure, the effect of the two agents 
together produced extensive damage to 
the lungs of the animals. 


James Law (Sheffield) said that since 
December last most people had read with 
interest, and perhaps an amount of 
dismay, what took place at that time and 
the aftermath in mortality, particularly 
among the older people who were affected 
by the asphyxiating atmosphere which was 
prevalent. 

It was felt that tribute should be paid 
to the authors of the three papers dealing 
with the subject for the concise manner in 
which the statistics and facts had been 
briefly explained. 

It did appear to be a lamentable fact, 
however, that it took a disaster of that 
kind to shake some people out of their 
lethargy, because the “‘ writing had been 
on the wall’ with regard to it for some 
years. 

Many of the delegates may have 
remembered a paper given at Margate in 
1950 by Dr. Burnett, who reviewed the 
Donora Incident in Pennsylvania and the 
Meuse Valley in Belgium. In the dis- 
cussion it was pointed out by Mr. Law 
that ‘‘ the pollution of the atmosphere was 
on the increase and that though it had 
not become a definite menace, there was 
no guarantee that atmospheric conditions 
might not at any time cause such incidents 
to occur in any town in Britain.”’ It had 
occurred, and it had given the people a 
Special Government Committee who 
would investigate the causes, review the 
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present preventive measures and put 
forward, it was hoped, recommendations 
that would be made use of, in order to 
prevent a recurrence of the London 
disaster. 


It was hoped by many of them that an 
opportunity to contribute to those recom- 
mendations would occur, and it was with 
that object that Mr. Law was taking 
part in the discussion. 


It was stated that in most areas smoke 
abatement was a part-time job which was 
carried out when the sanitary staff were 
not too busy with other health matters. 
The total number of full-time smoke 
abatement officers in Great Britain was 
about 28, and if Birmingham, Glasgow, 
Manchester, Nottingham, Liverpool and 
Sheffield staffs were taken, the majority 
was employed there, and the rest of the 
country only carried out the work in 
conjunction with other matters as a part- 
time occupation. He said he was open to 
contradiction, but he did not think that 
any of the Metropolitan or Greater 
London Boroughs employed a full-time 
smoke abatement officer, nor did they 
have a Regional ‘Smoke Abatement 
Committee with any statutory powers. 
Perhaps the London people would correct 
him if he was wrong. He was not going 
to suggest that the fog or the disaster 
was in any way due to the lack of 
inspectorate, but he was going to state 
quite definitely that an area of the size 
and congestion of London should have a 
consolidated Regional Committee vested 
wito full statutory powers, and a com- 
petent staff of qualified full-time inspec- 
tors, to control nuisance when it occurred, 
if there was to be any preventive measure 
oe avoicing what happened in December 
ast. 


He wondered, after criticizing London, 
if he dare say anything about Smokeless 
Zones and the development of the same. 
Dr. Clayton in his commentary placed 
those under four categories, namely: 
(a) heavy industrial areas, (5) moderate 
industrial areas, (c) residential areas, and 
(d) airport vicinities. Mr. Law was 
pleased to note that he emphasized the 
difficulties that could be met with in (a) 
and (5). 

In many of the large cities and towns 
the lack of vision and planning had 
caused such a mixture of industry, com- 
merce and dwelling houses, that for the 
time being ‘* smokeless zoning ” was just 
impossible. A recent survey of the centre 
of Sheffield showed that 44 per cent. of 
the premises were smokeless, 33 per cent. 


42 


could be made so without heavy expendi- 
ture, but that the other 23 per cent. 
either were impracticable or wouid cause: 
such upheaval that for the time being; 
they could not be considered. 


It was noted that at Manchester and: 
Salford compensation was being allowed: 
for in the declaration of such zones, and: 
that may become a serious matter with’ 
many authorities who had _ inclinations: 
for a smokeless zone. The suggestion’ 
arose—* Were we working on the right 
lines with smokeless zones?’’ No one at 
that Conference or elsewhere would state: 
that the idea of such zones was not a: 
move in the right direction, but why start! 
in the centre of the city ? 


Most of ihe cities and towns had: 
specified parts set aside for development, 
or even as open spaces, which were: 
situated round the periphery. Was it not 
much better to declare those areas ass 
‘“smokeless zones’’ so that when they; 
were developed they would remain so” 
There would be little or no opposition: 
to such declarations. There would be no: 
compensation asked for, and it appeared: 
to be a more rational method to com-: 
mence at the periphery that was not 
developed, and work gradually to the: 
centre, than to declare small central areas: 
where development or extension was: 
difficult and opposition was strong. He: 
said that he would appreciate Dr.’ 
Clayton’s opinion on that subject andi 
that of any other delegate who had: 
similar views of smokeless zones. 


Councillor F. Hilson (Droylsden) said thal 
the apathetic attitude of the Press, | 
referred to in the paper by Mr. Arnold! 
Marsh, was apparent in one of that day’ ss 
editions of a well-known national news-- 
paper, which had allotted a meagre: 
2-inch column to conference matters,. 

suggesting that ‘“‘smogs’’ also occurred: 
around the editors’ offices of some of our! 
daily newspapers. It was, however, 
pleasing to place on record the fact that ai 
local newspaper circulating in the Droyls-- 
den district (the Ashton-under- Lyne: 
reporter) was interested in our cause and 
had agreed to print a series of articles on) 
smoke abatement. 


When considering the establishment of! 
a smokeless zone in a small urban district, | 
one always came up against the Chairman: 
of the Finance Committee, and quite: 
rightly so in view of the problem off 
finding the necessary money from an) 
already over-burdened rate fund. There: 
was surely a case for co-operation among? 
various local authorities in sharing the: 










































ost of the promotion of a Private Bill. 
such areas as south-east Lancashire, and 
ierhaps the Midlands were typical sub- 
>cts for a course of action along those 
ines. 

Finally, a practical and worthwhile 
ontribution could be made if all the 
ouncillors present returned to their 
listricts and preached an effective gospel 
if smoke abatement to their fellow 
ouncillors, from whom it was not 
incommon to hear the age-old fallacy, 
There’s nothing to beat a good, blazing, 
ipen, coal fire.” 


. H. Wilkinson (Corby) paraphrasing 
(ir. Marsh’s quotation, thought it was 
lrobably true to say that atmospheric 
ollution had not penetrated the con- 
Ciousness of local government as a whole. 
Dnly 20 per cent. of all local authorities 
ere members of the Society, and less than 
per cent. were operating measuring 
struments. 


| Publicity based upon the present 
edical evidence of ill-effects on health 
yas ineffective because it was based on 
Onjectures and not concrete facts. He 
lisagreed with the theory that because it 
vould appear that high concentrations of 
ir impurities caused serious illness and 
ven death, therefore it automatically 
pllowed that ill-effects of a proportionate 
ssser degree would result from long-term 
Kposure to lower concentrations. The 
jurgeon-General to the U.S. Federal 
fecurity Agency had aptly summed up 
e position in his foreword to the Donora 
eport—‘ The Report has shown with 
eat clarity how little fundamental 
mowledge exists regarding possible effects 
ff atmospheric pollution on_health.’’ 
Vhilst injury to health and damage to 
froperty had been cited in the case against 
jollution, plain dirtiness had been a basic 
hotive for efforts to reduce it. Perhaps 
would be better to base our propaganda 
the fact that pollution was just a 
errible nuisance. 


| Of the apparent general apathy in local 
pvernment on the matter of air pollution 
ontrol, he pointed out that at present 
lowers and duties rested solely with local 
thorities. The government com- 
hittee of investigation would make 
-veral recommendations. It was pro- 
fable that local authorities would be 
Sked to do much more than they had 
fone so far. If local government was not 
epared to carry out these additional 
luties, the only alternative would be 
fansfer of functions, and only local 
bvernment itself would be to blame. 
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Never let it be said that local government 
willingly gave up any of its powers 
because it could not find the time or the 
money to carry them out. 


Dr. H. E. Crossley (British Electricity 
Authority) said that following a disaster 
as serious as the London fog, it was 
natural that there should be _ public 
indignation, but some of the published 
expressions of opinion had caused con- 
siderable confusion and overstated the 
case. Thé word “ murder’? had been 
used on several occasions applied to the 
fumes from various chimneys, whereas, 
of course, however grave the disaster, 
this word did not apply. Sir John Charles 
had said in the Memorial Lecture on the 
previous day, many scientific problems 
regarding fog deaths remained to be 
solved, particularly in attempts to clarify 
the causes of fog deaths. He would like 
to correct a misunderstanding: there had 
been accusations made against the big 
power stations which burn quantities of 
coal of the order of a million tons a year. 
At these power stations the height at 
which the chimney gases were released, 
and the temperature and velocity of the 
gases were such that the emissions would 
rise above a fog belt such as that which 
affected London. He would not ask 
them to accept scientific evidence alone, 
but they might care to think about the 
fact that where stations of the kind 
mentioned were surrounded by only a 
few houses in villages and with little else 
to contribute to pollution, there had been 
no record of fog disaster during the last 
winter. This applied, for example, to 
Little Barford, Llynfi, and particularly to 
Hams Hall, one of the biggest generation 
sites. 


It was futile to discuss long-term plans 
for the avoidance of further fog disasters 
when the next fog disaster could happen in 
weeks or possibly even in days. Further, 
too much faith had been placed in the 
efficiency of smokeless fuels. Manu- 
factured smokeless fuels carried the same 
order of amounts of ubs’tances such as 
sulphur, chlorine and fluorine as the coals 
from which the fuels were made, and any 
of those substances might have con- 
tributed significantly to the toxic quality 
of the London fog. Smokeless fuel alone, 
therefore, was not the answer to the 
present problem of what was to be done to 
prevent a recurrence of the disaster. The 
major blame could be placed squarely on 
the domestic fire with its low level 
emission and if a dense fog became stable 
in a big city the most direct way of 


avoiding fog deaths would be for house- 
holders to avoid burning solid fuel during 
the period of the fog and rely upon other 
methods of heating. 


G. W. Farquharson (Birmingham) said 
that the reports indicated the complexity, 
magnitude and obstinacy of the problem. 
Dr. Scott had introduced the possibilities 
of the toxic effects of some of the non- 
toxic products of combustion when 
carried to the lungs, and Dr. Parker 
suggested that carbon monoxide could 
reach undesirable am>dunts in certain 
areas and dense traffic. He would ask 
Dr. Scott his opinion on whether it was 
possible for such experimental work in 
artificial smoke polluted fog to be carried 
out through any of the recognized medical 
research organizations in this country, so 
that evidence one way or the other could 
be submitted to the Committee of Inquiry 
now set up. 

All the reports ended up with appeals 
for more to be done. Dr. Scott suggested 
the abolition of nutty slack. It was 
agreed, but what was the position? A 
fortnight ago the Midland Regional Fuel 
Controller, when reviewing the coal 
position in regard to stocks, had stated 
they were down by thousands of tons for 
industrial and domestic uses, and manu- 
facturers were being urged that wherever 
possible they should accept opencast 
unscreened coal, and whilst attempts were 
being made to keep back large coal for 
domestic purposes, Gomestic consumers 
were to be urged to take alternative 
supplies such as unrationed coal. It was 
hoped that this position would not 
materialize and that the Ministry of Fuel 
and Power would not embark on a 
campaign similar to last year, urging 
householders to use that fuel for over- 
night burning in the approved appliances. 

In his reply Dr. Scott indicated the 
concern with which he viewed the state- 
ment by Dr. Crossley of the British 
Electricity Authority. There were some 
20 major power stations in London each 
burning from 1,000 to 2,000 tons of coal 
a day, and comparisons with the position 
elsewhere were completely invalid. 

He also made a brief reference to the 
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questions raised by Mr. Farquharson on 
experimental work. 

In his reply Dr. Parker said that Miss 
Paton Walsh had suggested that air 
pollution by smoke might be considerably 
reduced by a great extension of district 
heating schemes, and possibly by in- 
creased production of electricity by hydro- 
electric schemes. Dr. Parker agreed that 
there need be little pollution by smoke 
with either straight district heating 
schemes, with a large central boiler 
installation, or district heating from 
thermal-electric installations. Some ex- 
tension of such schemes mizht be practi- 
cable, but the extensions could nct be 
appreciable without undue cost. If 
district heating schemes were not to be 
wasteful in fuel and other ways, there must 
be developed some satisfactory method of 
measuring the amount of heat taken by 
each householder. In the absence of such 
a method of measurement of heat taken, 
householders were wasteful in their use 
of the heat. This had already been 
proved with the district heating schemes 
already in operation. In these schemes 
there was a flat rate charge added to the 
rent, so that householders who took more 
from the heat service than was really 
necessary were not penalized by having to 
pay more. The amount of electricity 
generated by hydro-electric schemes in 
Great Britain was no more than 3 per 
cent. of the total quantity of electricity 
generated and it was unlikely, with our 
limited water resources, that that per- 
centage would be appreciably increased. 

Alderman Goulden of Salford had 
deprecated the use of “nutty slack.” 
Measurements at the Fuel Research 
Station had indicated that the amount of 
smoke emitted from a domestic fire grate 
in relation to the amount of coal burned 
was not greatly affected by the size of the 
coal; for coals of the same type it was 
about the same for coal in nut size as for 
coal containing a large amount of slack. 
Different types of coal, irrespective of = 
size, gave different amounts of smoke. If 
householders used more fuel by overnight- 
banking of the fires instead of re-lighting 
the fire each morning, then the total 
quantity of smoke would be greater. 


SOLID SMOKELESS FUELS 


Session arranged in co-operation with the Solid Smokeless Fuels Federation, 
on behalf of which both papers have been prepared) 


1) PRODUCTION AND UTILIZATION 


by 


F. J. Eaton, Ph.D., M.Inst.Gas E., 
G. E. Hall, M.Sc., A.R.I.C., and I. Jacob, F.Ist.F. 


troduction 
The purpose of this paper is to give 
21 account of the production and 
ilization of solid smokeless fuels at 
‘esent in commerce in Great Britain 
1d accordingly it is divided into two 
ain -sections. Part 1 deals with 
‘oduction, either by mining or 
anufacture, and with the subsequent 
eparation, sizing, cleaning, -etc., 
hich produces the fuel as sold to the 
iblic. This part contains only an 
itline of the production methods as 
ese have been fully covered in recent 
sues (Nos. 76 to 80 inclusive) of the 
yciety’s journal Smokeless Air in 
hich appeared a series of articles 
vider the heading ‘‘ Smokeless Fuels 
eview.” Part 2 of this paper deals 
ith utilization. Here some selection 
is been necessary since the subject 
a very wide one. It has been felt 
at it would be helpful to the Con- 
rence and the Society generally to 
al with utilization in its application 
the problems of Smokeless Zones 
id it is the hope of the authors that 
rther problems not included in the 
per will be brought forward in 
scussion. 


PART 1. PRODUCTION 


The fuels under consideration fall 
to two classes. These are the 
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natural smokeless fuels and_ the 
manufactured fuels. The latter com- 
prise high and low temperature cokes 
and carbonized ovoids (“ Phurnacite’”’). 


Natural Smokeless Fuels 


The natural smokeless fuels, Anthra- 
cite and Dry Steam coal are produced 
mainly in South Wales with additional 
supplies of Anthracite from the 
Scottish coalfields. 

True Anthracite is smooth and 
shiny in appearance; it has a low 
volatile matter content, generally 
within the range of 5 to 10 per cent. 
and burns in most appliances with a 
Short bluish flame. In comparison 
with Anthracite the Dry Steam coals 
are rougher and duller in appearance, 
the range of volatile matter content 
is generally 10.0 to 14.0 per cent. and 
these coals burn freely with a longer 
and slightly luminous flame. Both 
the Anthracites and the Dry Steam 
coals have a high bulk density and low 
ash content (the Anthracites 2 to 7 
per cent. and the Dry Steam coals 3 
to 8 per cent.). These two properties 
ensure long burning periods without 
the necessity either for replenishing the 
fuel bed or for removal of ash. Indeed 
the less the fuel bed is disturbed the 
better; gentle removal of ash is 
essential for best results and fuel 
economy. 


Manufactured Fuels 


In this class of fuel there are four 
main varieties. These are gas coke, 
hard coke, low temperature coke, and 
carbonized ovoids (‘‘Phurnacite’’). 
All have in common the fact that at 
some stage of manufacture the fuel 
is carbonized, that is, subjected to heat 
treatment to drive off some of the 
volatile components present in the coal 
from which the fuel is manufactured. 
This is an important stage in manu- 
facture which renders the fuel smoke- 
less. At the same time the voiatile 
matter which would have formed 
smoke is an extremely valuable source 
of chemical products of a wide variety. 
With the exception of ‘“‘ Phurnacite ” 
these fuels are manufactured from high 
volatile bituminous coals. 


The ash content of all cokes varies 
widely according to the ash content 
of the coals from which they are manu- 
factured; they vary.in bulk density, 
being high in the hard cokes and low 
in the low temperature cokes, but all 
cokes are much less dense than the 
natural smokeless fuels. For this 
reason it is customary to operate 
appliances with a deeper fuel bed 
when burning cokes. Further, clear- 
ing of the ash from the fuel bed should 
be carried out more vigorously than is 
necessary with the natural smokeless 
fuels. 


Production of Natural Fuels 


Anthracite and Dry Steam coal 
occur in seams varying in thickness 
from 18 inches to 10 feet or so. These 
seams lie between strata or layers of 
shale or rock and an essential part of 
the preparation of the fuel for the 
market consists of removing the 
admixed shale or rock (generally 
known as “ dirt ’’?) which is brought 
to the surface mixed with the coal. In 
the past, when hand cutting and 
loading methods only were used, much 
of this “‘ dirt’? was rejected by the 
miner before the coal was brought to 
the surface. To intensify production, 
mechanical cutting and loading are 
now used: this does not differentiate 
between coal and “dirt” and thus 


~ Screens. 


46 


more extensive cleaning plants have 
now to be provided. 

Fig. | (a) illustrates a coal prepara- 
tion plant. The coal is brought to 
the pithead in “* tubs ” or trams which 
proceed after weighing to the colliery 
Here the tubs are dis- 
charged on to mechanically-operated 
screens which remove all the material 
below 5 in. in size. The plus ‘5 in. 
material which passes over the screen 
meshes is then carried forward on 
picking belts (see Fig. 2 (a) ) beside 
which pickers stand to remove pieces 
of shale and stone by hand, after 
which it is either loaded into wagons 
for despatch as large coal, or is 
passed through a “ breaker ’’ which 
breaks the large pieces down to 
smaller sizes required for the market. 


The material passing through the 
5 in. screen and the broken large coal 
is conveyed to the coal preparation 
plant for further treatment, where the 
untreated coal is first divided into two 
or more fractions for separate treat- 
ment. 

in the new plants, some of which are 
already in course of construction, the 
whole of the output will be mechani- 
cally cleaned by a combination of 
modern washing processes, which will 
ensure the maximum removal of 
** dirt ’> with the minimum loss of coal 
in the discard. 

There are several types of washer 
used for cleaning coal but the principle 
upon which they all work is based on 
the fact that coal is lighter than the 
** dirt’ mixed with it during mining 
operations. One of the best known 
and most widely-used types of washer 
is the “‘ jig’? or Baum which consists 
of a large tank in which water is caused 
to pulsate thereby bringing the coal to 
the surface and the “ dirt” to the 
bottom as the raw coal passes through 
in a continuous stream. The clean 
coal -and “dirt” are drawn ‘off 
separately as the apparatus operates. 


A more recent system used for 
cleaning coal is that known as the 
“heavy medium” or gravity washer 
which works on the float and sink 
principle. The bath into which the 
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Fig. 2 (a) 


7 coal is fed is kept filled with a 
ture of water and heavy medium 
has sand, barytes or magnetite in 
-determined proportions. In this 
J a separating medium having a 
cific gravity between that of coal 
| ** dirt ’’ is made in which the clean 
I floats to the surface and the stone 
<s to the bottom, the two products 
1g removed continuously from the 
ei). 
miter -washing, the -coal is: first 
sed over closely-set wedge-wire 
ens for the removal of the washing 
jium used in the separating bath. 
1en passes on to a series of vibrating 
ens which separate the coal into 
sizes required for the market. In 
dern installations the several pro- 
ts are loaded into wagons over 
_ loaders which are lowered into 
wagons to prevent the breakage 
ch would occur if the coal were 
wed to drop from a height into 
wagons. Immediately before load- 
each product is sprayed with 
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clean water which removes any 
remaining traces of adhering fines. 

The fine material or dust is generally 
removed from the raw coal by screen- 
ing before any washing takes place and 
is treated as a separate product. If 
clean enough it is loaded out for use as 
pulverized fuel in large boilers or it 
may be passed through a froth 
flotation plant specially designed to 
clean fine coal. In this process a 
froth is formed by passing air into a 
mixture of oil and water vigorously 
agitated by means of paddles. The 
froth attaches itself to the coal 
particles and lifts them to the surface 
of the tank while the “ dirt ’’ remains 
in the bottom—both being extracted 
separately. 


Manufactured Fuels 

The manufactured fuels, with the 
exception of ‘‘ Phurnacite ”’ which will 
be dealt with separately are products 
of the carbonization of bituminous 
coals. Their somewhat different prop- 
erties are the result of the various 


methods employed in their manufac- 
ture which although basically the 
same, vary considerably in detail. 


Gas coke is the solid product of the 
high temperature carbonisation in 
retorts of relatively high volatile coals 
selected for their properties of giving 
a high gas yield and a _ physically 
strong coke. 


Three types of retorts are commonly 
in use, known as horizontal, inter- 
mittent vertical, and continuous verti- 
cal retorts. Horizontal retorts are 
made in segments of silica, a material 
that can withstand high temperatures: 
they may be of either oval or “D”- 
shaped section, about 20 ft. long and 
hold about 16 cwts. of coal which is of 
a size below about 14 in. square mesh. 
Each end of the retort is closed by a 
metal door and each has an ascension 
pipe to carry off the gas, tar and 
ammonia to the purification system. 
At the conclusion of the carbonizing 
period of some 10’'to 12 hours the 
doors are opened and the coke dis- 
charged on to a conveyor by means of 
a ram generally mounted on the coal 
charging machine. The coke is 
quenched with water in the conveyor. 
Horizontal retorts are commonly 
grouped in two _ vertical columns, 
each of which may contain three to 
five retorts. Such groups are known 
as “‘ beds’ and a bench comprises a 
numberof. beds” Each ~ bed * 
has its own producer which is charged 
with hot coke and provides the 
producer gas which heats the retorts 
to the carbonizing temperature of 
about 1,000°C. To give some idea 
of size—a retort house of 200 retorts 
in two benches would carbonize 370 
tons of coal per day, 260 tons of coke 
would be produced of which some 
46 tons would be used in the producers. 


Intermittent vertical retorts pro- 
duce a coke similar in properties to 
horizontal retort coke. The retorts are, 
however, larger and the charge may be 
about 34 tons. Further, being dis- 
posed vertically this type of plant is 
more economical of ground space. 
Before charging the retort with coal 
the discharging door is protected from 
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excessive heat by a layer of breeze. 
The carbonizing period is some 10 to 
12 hours at a temperature in the heat- 
ing flues of about 1,000°C. at the top 
and 1,300°C? at the bottom, I. is 
customary to steam the charge for 
the last two to three hours, thus 
increasing the yield of gas. When 
carbonization is complete the coke is 
discharged into a quenching car, the 
quenching being carried out under 
a quenching tower using a measured 
quantity of water. 

Continuous vertical retort coke is of 
more open texture than either horizon- 
tal or intermittent vertical retort coke. 
It is thus lighter, it breaks more easily, 
but it is free-burning and on an open 
fire, for which it is particularly suitable, 
it gives plenty of flame. 
automatically into the top of the retort 
at the same rate as coke is extracted at 


Coal feeds 


the bottom and discharged into the © 


coke box. 


are tapered, being wider at the bottom. 


To allow for the expansion | 
of the coal on carbonization the retorts © 


The capacity varies from about 34 
to 10 tons per retort per day. Steam — 
or a water spray is admitted at the | 
coke box and serves three purposes: | 


firstly it cools the coke, secondly it 
keeps the extractor and bottom cast- 


ings cool and thirdly it increases the | 
gas. yield by chemical reaction with © 
the red hot coke which produced the 
combustible gases carbon monoxide 


and hydrogen (the mixture known as 


water gas). It is also probable that by — 


this action of steam on coke 
reactivity is increased. 


The diagram Fig. 1(b) shows the 


its 


general arrangement of plant from the 
point where coal arrives at the works © 
to the storage of the coke after it has 7 


been separated into the commercial 
SIZES. 


Hard or Oven Coke 

Hard or oven coke is always manu- 
factured in coke ovens which consist 
basically of narrow rectangular cham- 
bers some 18 in. wide, 13 ft. high and 


40 ft. long, disposed in batteries side | 
by side with heating flues between — 
Since coke is the® 
product of the Hard Coke? 


adjacent ovens. 
main 


Industry some of the gas is used to 
heat the retorts and the balance is 
available. for sale. The ovens are 
normally charged with coal through 
appropriate holes in the oven top and 
discharged by means of a ram after 
removing doors at each end of the 
oven. The red hot coke discharged 
by the ram passes through a guide and 
is received in a coke car which travels 
immediately to a quenching tower 
where the coke is quenched by means 
of water sprays, afterwards being 
spread along a sloping wharf where 
it is allowed to cool before it is taken 
by belt conveyor to a screening plant 
for separation into marketable sizes. 
Fig. 2(d) illustrates a modern battery 
of ovens from the discharge side to 
show the coke car and wharf. 


The tall concrete tower on the left 
of the illustration is the coal service 
bunker. This stores the coal pre- 
viously crushed to about 80 per cent. 
below }in. square mesh before it is fed 
to the ovens. On the extreme right 
is the coke guide and door extractor 
which is moved to each oven before 
the coke charge is pushed. The 
diagram Fig. 1(c) illustrates the general 


arrangement of a typical coke oven 
plant. 


Low Temperature Cokes 


Low temperature cokes are pro- 
duced either by the “‘ Coalite ’’ or the 
** Rexco ”’ processes. The term “ low 
temperature ’’ as applied to this type 
of coke is sometimes taken to indicate 
that the temperature attained on burn- 
ing is low in comparison with high 
temperature cokes. This is quite 
wrong and the term relates to the 
temperature of carbonization which 
is about 1,000°C. for the high and 600 
to 650°C. for the low temperature 
processes respectively. The use of the 
lower temperature produces a free- 


burning coke which can_ replace 
bituminous coal in all domestic 
appliances. 


In the ‘‘ Coalite’’ process, which 
resembles in principle the high tem- 
perature process, the gas, tar, am- 
monia and benzole are collected and 
purified. The yield of gas is about 
40 per cent. of that of the high 
temperature process and the yield of 
tar is roughly twice as great. Owing 


to its different composition, special 





TABLE 1 
SIZES OF SOLID SMOKELESS FUELS 
NATURAL SMOKELESS FUELS 


Dry Steam Coal 


Welsh Anthracite 


Size Limits 





Size Limits 





Name Round Name Round 
Mesh Mesh 
Large Over 5” Large Oven” 
Cobbles 3”—5” Cobbles 2p a5” 
French Nuts Ae a Large Nuts .. 1 af Q) 4 ” 
Stove Nuts .. a) a, Small Nuts .. 3H ieee 
Stovesse Bg 13 ” wu" 
ee Beans a" __3 
Pea Nuts Bole: a 
Beans va Peas... 3 
Peas .. pare Grains i a” — 3” 
Grains = $,” 3” Washed Small 0”— 3,” 
Washed Duff 0’— 3,” to 2” 
MANUFACTURED SMOKELESS FUELS 
Gas Coke Hard (Oven) Coke 
ie oe Representative Sizes of Hard Coke 
Size No. within the 
limits of Square Mesh Screening 
within the limits of 
1. Large Over 13” 
z Over 23 
la. Large 13”— 34 1 a 
2. Broken 1”—2” TS, 
ee 
3. Coke Boiler Nuts 4”__| 4" ie 
4. Forge Beans io : 
5. Automatic Stoker Fuel a! Low Temperature Coke 
-. Coke Breeze Under." sralgk Size Limits 
- Coahite: 2. on Over 14” 
Cooker *“‘ Coalite ”’ 37 — 13” 
Cc : . “Coalite~” Peas 3 _3" 
arbonized Ovoids seaenea tt Oven 13” 
; Size Limits “SREXCO 3” 13” 
** Phurnacite ”’ 2Y x 1s” x *““Rexco* 3" _3" 
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refinery technique has been developed 
and the production of indigenous 
diesel oil from the tar is an important 
feature. The retorts in the “‘ Coalite ”’ 
process are made of a special heat- 
resisting cast iron and are heated by 
some of the gas produced in the pro- 
cess. Each retort consists of a nest of 
12 tubes increasing in diameter from 

tin. at the top to 5in. at the bottom. 
The coal is charged and the semi-coke 
discharged intermittently, the carbon- 
izing period being four hours. There 
is a cooling chamber below each 
retort where the semi-coke remains for 
a further four hours before it is sized 
for the market. 


** Rexco ”’ 


The large, vertical, cylindrical re- 
torts, in which *“‘ Rexco ”’ is produced, 
are charged from the top with about 
34 tons of coal from which the fines 
and dust have been removed. The 
coal is ignited at the top and the hot 





gases are circulated through the charge 
for nine hours. Thus carbonization 
is carried out by the gas from the coal 
itself. At the conclusion of the car- 
bonizing period the ‘‘ Rexco” is 
cooled by circulating gas. It is then 
discharged and screened into the sizes 
given in Table 1. A _ feature of 
‘** Rexco ”’ is its low moisture content 
which is not more than 5 per cent. 
From each 100 tons of coal, 72 tons 
of ‘‘ Rexco”’ are produced as well as 
20 gallons of tar-oil and 30 therms of 
surplus gas. 


‘© Phurnacite ”’ 


‘* Phurnacite’’ is at present pre- 
pared from specially selected Welsh 
Dry Steam small coals which are first 
cleaned and then briquetted into 


ovoids using pitch as the binder. The 
ovoids are then heated in a retort so 
that the volatile constituents are driven 
off, the latter being used to provide 
the heat necessary to the process. 


This is essentially a carbonizing pro- 
cess hence the general name “ carbon- 
ized ovoids,”’ of which ‘‘ Phurnacite ”’ 
isan example. It should be noted that 
the choice of coals and temperature of 
heating ensure that the ovoids retain 
their shape and that no sizing is 
necessary with this fuel. The ovoids 
measure approximately 1} by 14 in. 
and each weighs roughly one ounce. 


Preparation for the Market 


Preparation for the market of all 
the solid smokeless fuels other than 
*‘ Phurnacite ’’ involves their separa- 
tion into size grades. Similar types 
of screening plant are used by all the 
solid smokeless fuel industries. They 
consist often of either a reciprocating 
or a high speed vibrating frame 
supporting cloths of perforated plate 
or woven wire. The screen apertures 
are generally round or square and 
regular tests are made to ensure that 
the screen cloth is changed when it 
becomes too worn for correct sizing. 
Fig. 2(c) illustrates a typical type of 
screen and Table 1 gives the sizes of 
solid smokeless fuels now produced. 


Storage 


From the screens the various sizes 
of fuel are discharged either into 
buffer hoppers or direct into road or 
rail vehicles. In the Gas Industry 
special problems arise and storage has 
to be provided for coke produced in 
summer, but not required by the user 
until the winter. Owing to the 
gradual shift in gas coke markets from 
industrial to domestic, in which the 
ratio of winter to summer demand 
may be as high as 64:1, increased 
summer storage is needed. Fig. 1 (b) 
shows one way in which this is being 
met. This is known as the double 
ramp system, the heap of sized coke 
some 30 to 35 ft. high is built up as 
shown in the illustration. Coke is 
recovered from the heap using mech- 
anical shovels and a mobile bagging 
and debreezing machine. With this 
equipment the sizing of the coke from 
the storage heap can be as satisfactory 
as that from hoppers. 
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PART 2—THE UTILIZATION OF 
SOLID SMOKELESS FUELS 


Solid Smokeless Fuels and the National 
Interest 


The utilization of solid smokeless 
fuels is part of the general subject 
of the efficient use of fuel. This is of 
national importance and is a very 
wide and increasingly important mat- 
ter. It is wide since it embraces not 
only the properties of fuels, which 
govern their combustion, but also the 
design, installation and application 
of the appliances in which they are 
used. It is increasingly important 
since the supplies of our indigenous 
fuels are becoming year by year less 
able to meet the increasing demands 
of modern industry and at the same 
time provide the improved amenities 
and comfort standards now advocated 
for our homes. Our fuels have 
therefore to be used at maximum 
efficiency and to the best possible 
advantage. The urgency of this is 
clearly recognized and all will be 
familiar with the recommendations of 
the reports of the Government Com- 
mittees, the Simon Report issued in 
1946 and the Ridley Report issued 
only six years later, in 1952. In the 
technique of utilization, fuel technolo- 
gists have designed new appliances 
and much time has been spent on 
providing the fuel user with informa- 
tion and advice with the result that 
we are all more fuel conscious. A 
good start was made during the war 
when the Fuel Efficiency Committee 
of the Ministry of Fuel and Power 
prepared and issued 51 Fuel Efficiency 
Bulletins, covering in detail all aspects 
of fuel usage. Two text books were 
subsequently issued by H.M. Station- 
ery Office at a price within the reach 
of all. These were The Efficient Use 
of Fuel, compiled by a number of 
contributors and The Efficient Use of 
Steam, written by Oliver Lyle. There 
is also Post War Building Study No. 19, 
better known as the Egerton Report. 
Further official publications have been 
issued as Codes of Practice and as 
British Standards by the British 


Standards Institution. These cover 
most aspects of domestic, central 
heating and industrial fuel utilization. 
The fuel producers have continued and 
extended their advisory services. For 
example, the members of the Solid 
Smokeless Fuels Federation individu- 
ally and collectively issue technical 
booklets, arrange exhibitions and 
provide a free technical service. A 
similar but much more extensive 
service is provided by the Coal 
Utilization Council who have ex- 
panded their work considerably in 
recent years by opening Regional 
Offices and by introducing their 
Agency Scheme for retailers of ap- 
proved appliances. Mention must 
also be made of the work of the 
Women’s Advisory Council for Solid 
Fuel whose particular interest is the 
education of women in solid fuel 
matters. To complete the picture, 
reference must be made to the 
advice given by the appliance makers 
to whom very often the first approach 
is made and who all provide full 
installation and operating instructions 
for their products. All the above 
organizations and individuals are 
working to the same end, namely, to 
educate and help the public to use fuel 
more effectively and it will be clear 
that the effort and time spent is 
considerable. There can be no doubt 
that this effort is beneficial but so far 
as fuel consumption statistics are 
concerned little or no improvement 
can be noted. It is probable that 
improved efficiency has to some 
extent been counter-balanced by the 
increased demands of industry, but 
there is ample evidence that much 
can still be done to stop fuel waste, 
with the domestic user and particu- 
larly with the small industrial user, 
where the size of the unit does not 
justify the expense of a fuel engineer. 
The direction in which fuel savings can 
be made is clearly recognized, but 
there is little or no information on the 
extent of savings possible. 

In considering this national fuel 
problem, the authors are convinced 
and would stress that the establish- 
ment of smokeless zones, with which 
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the National Smoke Abatement Soc- 
iety is clearly identified, provides an 
excellent opportunity for obtaining 
information at once reliable and of 
national importance. In areas where 
a smokeless zone is projected, a 
census is generally made of all 
appliances, inefficient smoke-produc- 
ing appliances have to be improved or 
replaced, and certainly all old-fashioned 
domestic appliances have to _ be 
renewed and this provides the oppor- 
tunity of introducing modern equip- 
ment, correctly installed, which should 
save: fuel. The question’ to be 
answered is how much will be saved? 

As a contribution to this subject 
the authors decided it would be helpful 
to deal with the utilization of solid 
smokeless fuels from the standpoint 
of smokeless zones. 


Fuel Sizes . 

Solid smokeless fuels are used for all 
purposes: domestic, central heating, 
steam-raising, drying, furnace-heating, 
etc. For each use there is a recom- 
mended size and generally a choice of 
alternative fuels. Tables 2 and 3 give 
this information for domestic appli- 
ances and for central heating, horti- 
cultural and small steam-raising boilers 
respectively. 

Domestic Appliances 

The open fire appliance either in 
the form of an inset open fire or as a 
combination grate is installed in 
practically all the living rooms of this 
country. A Social Survey (2) carried 
out in 1948/49 gives the figures as 
98 per cent. and a more recent Survey 
(3) organized by the Coal Utilization 
Council confirms this by finding 67 
per cent. open fires, 24 per cent. 
ranges or cookers and 9 per cent. 
others in a sample of some 2,050 
households covering a wide range of 
income groups. Dr. Parker (4) has 
reported that open fires account for 
a pollution of 0.9 million tons of 
smoke per annum or about one half 
of the total from all uses. In spite 
of all the recent advances in the 
design of domestic appliances the 
stage has not yet been reached where 
it is possible to burn bituminous coal 
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smokelessly in an open fire appliance 
and smokelessnesscan only be achieved 
by the use of smokeless fuels. 

While all solid smokeless fuels may 
be burned on open fire appliances, 
availability generally limits the choice 
to gas coke, Welsh Dry Steam coal 
or the low temperature cokes “* Coal- 
ite”. of “> Rexco,”” -Yo ‘ensurethe 
correct quality, the gas coke sold for 
open fires has to be selected both as 
regards size and combustibility, and 
the name “ open fire coke ”’ is used in 
some parts of the country for purposes 
of identification. Hard coke can be 
suitably prepared for the open fire and 
in all exhibitions arranged by the 
Federation it is burned in rotation with 
other solid smokeless fuels. Generally, 
however, hard coke is not sold in this 
market. This is also true for Anthra- 
cite, although in South Wales many 
householders choose it in preference 
to other fuels. 

The appliance now known as the 
improved open fire is necessary for 
burning Anthracite, gas and hard 
cokes; all the other fuels can: be 
burned on the more widespread coal- 
burning appliances. Thus, without 
alteration of appliances the use of 


‘*“ Coalite,” ‘‘ Rexco,’” or Welsh Dry 
Steam coal will eliminate smoke. It 
is now appropriate to consider what 
are the advantages of the mewer 
appliances and what would be the cost 
of installing them. From the national 
standpoint the newer appliances en- 
sure a wider selection of fuels and 
whenever a simple stool bottom grate 
is replaced either by an improved 
open fire with back boiler, a convector 
open fire or a convector open fire with 
back boiler, there is a considerable 
improvement in efficiency; up to twice 
as high for the first two types of 
appliance and to about 24 times for 
the last type. The improvement in 
efficiency of the improved open fire 
without boiler or convection over the 
stool bottom grate has been ques- 
tioned by a number of investigators 
recently who have shown by labora- 
tory tests that when burning bitu- 
minous coal there is no increase in 
efficiency by changing to the improved 
open fire. It has been proved, however, 
that with smokeless fuels efficiency 
is improved and that the closer control 
of combustion with the newer grates 
can lead to. fuel - saving. “Fis. > 3 
illustrates the control of combustion 
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with both bituminous coal and coke 
obtainable with the improved open 
fire. The British householder likes 
the new fires and has shown apprecia- 
tion in a most convincing way by 
purchasing some 24 million fires in the 
year 1952. There can be no doubt, 
however, that if substantial savings 
in domestic fuel consumption are to 
be effected, the appliance chosen for 
the living room should include con- 
vection or should incorporate a 
large back boiler. Examples of these 
appliances are given in Fig 5 (c) and 
5 (d). 


The openable stove, examples 
given in Fig. 4 (a) and 4 (6), provides 
heating by convection as well as 
radiation and is most suitable when 
minimum fire attention is required for 
long periods. Very high efficiencies 
are obtained from these appliances 
especially when a back boiler is 
incorporated. Normally these ap- 
pliances operate with the doors closed 
when the greater proportion of the 
output is in the form of convection, 
but the radiation can be increased by 
opening the front doors so as to form 
what is virtually an open convector 
fire. The fire is cleaned by means of 
an internal grate-shaking device which 
prevents the emission of fly-ash into 
the room. It is unfortunate that the 
higher capital cost has prevented the 
openable stove supplanting the use of 
open fires. Many consider the ad- 
ditional expense justified on account 
of convenience and improved heating. 


The independent open fire, Fig. 4 (d), 
is in prototype form but tests indicate 
that the efficiency will be as high as 
that of a convector fire. This appliance 
has not yet been costed by the makers 
but it is anticipated that the complete 
installation will be cheaper than the 
convector fire. 

An improvement in the useful 
efficiency of non-convector appliances 
can be effected by the use of chimney 
ventilation control. The appliances 
(e) and (f) illustrated in Fig. 5 have 
such a control incorporated in them; 
this is desirable since the control 
device can be suited to the appliance 


so that under all conditions of firing 
and with all types of fuel the flue will 
clear the products of combustion. 
The control in appliance (e) takes the 
form of an adjustable damper placed 
across the entrance to the chininey, 
whilst in appliance (/) an adjustable 
canopy is provided and this can also 
be removed when access to the 
chimney is necessary. Appliance (/) 
also has the advantage of a flatter 
slope on the fireback, thus directing 
heat from the fire towards the hearth. 
Experiments have shown that chimney 
ventilation control can halve the air 
change through the room and the 
draughts associated with the open fire 
are considerably reduced with a 
marked increase in comfort. There 
is a possibility of fuel saving by this 
means, although many consider that 
the main result will be a higher level 
of comfort for the same fuel consump- 
tion. As in so many other fields of 
fuel usage, there are at present no 
data to indicate the fuel saving 
effected by chimney ventilation con- 
trol or indeed by the installation of 
higher efficiency appliances. Such 
data are urgently needed to act as a 
guide to the direction in which fuel 
savings can best be effected and 
perhaps as important, the cost to the 
country of such savings. 


Cost of Installing Open Fire Appliances 

The cost of purchase and installation 
of the new appliances is all important 
and on this factor alone often depends 
the fate of an improvement scheme. 
Naturally the cost varies with the 
appliance and the extent of the 
alterations, for example, if a piped hot 
water service is to be included. The 
following examples of schemes known 
to the authors are given as a guide to 
costs of conversion. 


Example 1 (London) 

Fig. 6 illustrates a conversion now 
being carried out by a Local Authority 
in flats erected in 1932. The conver- 
sion comprises taking out the original 
Yorkshire range, bricking-in the 
vacant recess, facing with tiles and 
installing an improved open fire with 


-back boiler set and running a service 
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for the gas ignition burner. Carried 
out in groups of ten this replacement 
costs £35 per appliance. 


Example 2 (London) 


Supplying and fixing improved open , 


fire in existing fireback and connecting 
to gas point adjacent to fire £4 I5s. to 
£5 10s., according to the make of fire 
selected. 

Example 3 (Wales) 

Supplying and fixing improved open 
fire in existing fire place with back 
boiler and in some cases raising the 
boiler to the correct position (1.e., top 
of boiler flue 3 inches above the top of 
the bottom firebars) average cost for 
1,400 conversions £7 per installation. 


Example 4 (Wales) 

Removing existing cooker, making 
good, installing modern combination 
grate, running water connection from 
back boiler. Average cost for 680 
conversions, £70 each. 

Example 5 (Birmingham) 

Take out combination grate, cement 
render brick face of existing recess, 
provide slab over, install free-standing 
space heating stove with flue adaptor 
sealed to flue lintel, provide and lay 
slabbed tile hearth. 


J fess ana 

Builders’ work THO ADE -O 
PC. sum for stove... 1-10. 0 
Total. 34 02-0 


Example 6 (Birmingham) 
All as for Example 5, but including 
for stove with boiler. 


Eo Saree 

Builders’ work p22: ORO 
P.Cvsuam for stove .. 24 0 0 
Tol 46 0-0 





Fig. 4 (Opposite) 


(a) Yorkray Heating Stove. 

(b) Torglow Heating Stove. 

(c) Tayco Boiler with thermostat 

(d) An Independent Open Fire. 

(e) Trianco Magazine Boiler. 

(f) Beeston Royal Automatic Boiler. 
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Example 7 (Birmingham) 

Take out. combination grate, install 
one-piece fireback with approved inset 
grate, provide and fix housing type 
tile surround and hearth. Brick up 
opening and make good plastering. 


£65 dds 

Builders’ work 22,107.0 
BCesum forgrate ..- 3 10° 0 
Total .2 28-50) 70 





Example 8 (Birmingham) 
All as Example 7, but including 
approved boiler fiue set and grate. 


Liesn Gs 

Builders’ work 32. 10-0 
P.© sum for grate ... 1 5 10-0 
Potal .. 38 O 0 





The authors would be most inter- 
ested to learn how these costs compare 
with those of similar conversions 
carried out elsewhere. 


Office Heating 
(i) The one to three room office 


In most towns and particularly in 
areas where smokeless zones are most 
likely to be established, there are 
generally blocks of offices comprising 
suites of one to three rooms often 
heated by open coal fires. For these 
the openable stove burning any of the 
fuels recommended in Table 2 will be 
found an attractive proposition. There 
is no need for chimney sweeping, the 
heat output can be simply controlled 
and overnight burning may be used 
with safety when required. The heat- 
ing stove is traditionally an Anthracite 
stove and the slow burning and high 
bulk density characteristics of Anthra- 
cite make it a good choice for this 
appliance. Although the free-standing 
models are generally some £3 to £4 
more expensive than inset models, the 
former are generally cheaper to fix 
and the final cost of the installation of 
both types can be roughly the same 
Fig. 4 (a) and (5) are examples of 
modern free-standing openable stoves 
and for office heating they would 
normally be used closed. When in- 








(a) Before conversion. 


| 
| 
: 
; 
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stalling these appliances it should be 
remembered that the fire precaution 
regulations require a distance of at 
least 12 inches from the appliance to 
the edge of the hearth which should 
have a curb 2 inches high and not more 


than 4 inches wide. These require- 
ments are given in Code of Practice 
403, 1952 Open Fires, Heating Stoves 
and Cookers burning Solid Fuels to 
which reference should be made for 
correct methods of installation. 

(ii) The heating of Larger Offices, 

Shops, Banks, etc. 

When space heating has to be 
provided to more than three rooms, 
central heating by radiators or warm 
air heating is more convenient in that 





Fig. 5 (Opposite) 


(a) London. 

(b) Redfyre 55. 

(c) Fulham Fin-bac Boiler with Newbold 
open fire. 

(d) Sofono Convector with back boiler. 

(e) Claco large back boiler unit with flue 
restrictor damper. 

(f) Calesto Open Fire incorporating flue 
restrictor canopy. 
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(6) After conversion. 


Fie. 6 


there is only one appliance and in 
general this can be operated at a 
higher level of efficiency. Practically 
all the wide range of boilers and 
furnaces suitable for this market are 
designed specially for solid smokeless 
fuels and this is particularly so for the 
automatic hopper or magazine type of 
boiler where the non-swelling property 
and close sizing of the fuel are essen- 
tial. Table 2 gives the sizes of solid 
smokeless fuels suitable for these 
boilers. The modern tendency is to 
include thermostatic control with the 
boiler and this is included with the 
three examples (c), (e) and (f) illus- 
trated in Fig. 4. 


Space heating by means of radiators 
is regarded by many as an expensive 
method, and there can be no doubt 
that as installed and used in this 
country much of the useful heat 
generated by the boiler at high 
efficiency is wasted. This waste re- 
sults from excessive ventilation and 
from overheating. Few people realize 
the extent of the waste which can take 
place from these two causes. In 
countries where central heating is the 


rule rather than the exception very 
great care is taken to have the windows 
and doors tight fitting and in all 
hote’s notices are prominent warning 
people to keep the windows shut. In 
addition thermostatic control is widely 
adopted. Thus, when installing cen- 
tral heating, all windows and doors 
should be weather-stripped and some 
form of thermostat used so that the 
room temperature can be controlled 
at the desired comfort level when the 
building is occupied and at a con- 
siderably lower temperature at other 
times. It should be realised that the 
heat loss from a building is proportional 
to the temperature difference across 
the boundary surfaces, thus, if the out- 
side air temperature is 40°F. and the 
building is maintained at 65°F. at 
some time and at 70°F. at another, the 
higher temperature will result in a 
20 per cent. increase in fuel consump- 
tion. 


Larger Boilers for Central Heating 
and for Steam Raising 

In this field of fuel utilization the 
majority of boilers under a_ rated 
output of about 750,000 B.Th.U./hour 
are hand-fired and for such hoilers 
solid smokeless fuels must be used to 
ensure no smoke pollution. The 
types and sizes of fuels recommended 
for different types of boilers are given 
in. Table 3. Under present ~ price 
conditions there is little advantage 


apart from convenience by installing 
automatic firing for boilers below the 
750,000 B.Th.U./hour rating. There 
is, however, generally a fuel saving 
when the boiler is fired automatically 
due largely to the automatic control 
of combustion which is an essential 
part of the equipment. The perform- 
ance of a hand-fired installation can 
be much improved by use of thermo- 
static control and this should be fitted 
to all boilers. 


For larger boilers automatic firing 
is generally desirable and most new 
installations are now so equipped. 
The most common type of equipment 
is the underfeed stoker. Such plant 
is most commonly fired with bitu- 
minous coal. Of the solid smokeless 
fuels Welsh Dry Stearn coal beans or 
peas are recommended. Gas coke 
and hard coke are generally too 
abrasive and cause more rapid wear 
of the feed tube even when this is of 
the modern “low: wear” type in 
which arrangements are made that 
the feed tube is never more than about 
two-thirds full. Cokes can be and 
are burned on underfeed stokers, but 
the following advice given in a recent 
book published by the Combustion 
Engineering Associations should be 
noted. “It is inadvisable to burn 
coke without prior consultation with 
the makers who can provide feed 
mechanism of special design con- 


see esas 
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Fig. 7 (a). The Rimer Underfeed Stoker 
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Fig. 7 (b). 


structed of abrasion resisting metal.” 
Fig. 7 (a) illustrates the ram type of 
underfeed stoker. With all stokers 
the best results are obtained when the 
controls are set so that the fan is 
running as continuously as possible, 
not less than two-thirds of the heating 
period, so that the combustion is 
maintained at a fairly constant rate. 
Fig. ./-(b). illustrates a type of 
automatic stoker which burns An- 
thracite grains, $ in. to % in. coke or 
coke breeze. Anthracite grains is 
the preferred fuel. This stoker feeds 
the fuel on to a water cooled cone 
and burner ring to which air is supplied 
from a fan and motor. Complete 
thermostatic control is provided and 
it will be clear from the illustration 
that the stoker can readily be fitted 
to existing central heating boilers. 
Fig. 7 (c) and (d) illustrate stokers 
particularly suited to coke burning; 
the former burns a small size of Dry 
Steam coal, coke boiler nuts or a 
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The Earleymil Automatic Stoker 


coarse breeze whilst the latter operates 
best on the larger sizes of coke within 
the range of 24 to 1 inch. There are 
a number of installations of the 
stoker illustrated in Fig. 7 (c) operating 
on Dry Steam coal and on Anthracite, 
the size of fuel being duff. This 
stoker consists of a water cooled 
combustion chamber into which the 
fuel feeds by gravity. Combustion 
air from a fan is delivered through a 
number of valves (see enlarged sketch), 
which are preset and ensure very even 
distribution of air and hence of 
combustion, through the fuel. Second- 
ary air issues from the fire door which 
is kept cool by this arrangement. The 
stoker or pre-burner as it is more 
generally named delivers hot products 
of combustion into the boiler: the 
water jacket is connected to the flow 
and return pipes of the boiler and this 
extra heating surface adds consider- 
ably to the performance of the 
installation. Full thermostatic con- 


trol is, of course, provided. 

The pre-burner illustrated in Fig. 
7 (d) also has a water cooled com- 
bustion chamber with gravity feed 
from the fuel hopper. A_ special 
design feature is that the air for 
combustion is directed at the fuel 
surface at high velocity from a 
tuyere (see the dark slot in the centre 
where the fuel surface has been cut 
away). Some of the air penetrates the 
fuel bed, hence the reason for using 
a large size of fuel. Complete com- 
bustion is ensured by the presence of 
excess air at this point. The com- 
bustion efficiency is very high and it is 
practicable to, and many burners do, 
operate with a CO, content of the 
products of combustion as high as 
19 per cent. without the presence of 
CO, thus showing complete combus- 
tion. It follows from the small 
amount of excess air that the tempera- 
ture of the products of combustion 
can be very high. This is a definite 
aid to efficiency and is of particular 
importance in the furnace heating 





Fig. 7 (c). 
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version of this burner, in which the 
water jacket of the central heating 
unit is replaced by a refractory lined 
combustion space. 

The authors have, in this’ brief 
review of central heating stokers, 
dealt with types which can be fitted 
to existing boilers. Many of these 
boilers when hand-fired cannot be 
operated at efficiencies (taken over 
the heating season) of more than 55 
per cent. With the addition of a 
comprehensive thermostatic control 
and hand-firing a figure of 60 per cent. 
might be obtained and a further 5 to 
10 per cent. may be added for auto- 
matic firing. These efficiencies are 
recognized as being still too low and 
more attention is now being paid to 
the design of boilers having a larger 
and more effective heating surface, 
indeed, with some the position has 
been reached where a low limit 
thermostat control has to be provided 
so that the flue gases do not fall below 
the dew point and cause corrosion of 
the heating surfaces. Further atten- 


Suxé Solid Fuel Burner 





Fig. 7 (d). 


tion is also being paid to the design 
and provision of automatic clinker- 
removing devices for central heating 
and in some cases for domestic 
boilers. Both of these developments 
will lead to the increased fuel utiliza- 
tion efficiency that is the aim of all fuel 
producers and appliance manufac- 
turers. 

The authors are conscious that they 
have not covered all aspects of the 
utilization of solid smokeless fuels. 
They hope that the subjects covered 
will be helpful and instructive, parti- 
cularly to those concerned with the 
launching of smokeless zones and 
would add that the services of the 
Solid Smokeless Fuels Federation are 
available to all. 
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(2) AVAILABILITY & DISTRIBUTION 


by 


C. Buist, M.V.O., R.N.(retd.) J. O. Cooke, B.Sc., 
M.I.Mech.E., Eric J. David and H. H. Prosser 


1. In this paper the question of the 
availability and distribution of solid 
smokeless fuels is considered in rela- 
tion to the recommendations, firstly 
of the Domestic Fuel Policy Report of 
the Fuel and Power Advisory Council 
of the Ministry of Fuel and Power, 
March, 1946, C.M.D. 6762 (hereinafter 
referred to as the Simon Report) that, 
in order to abolish atmospheric 
pollution from domestic sources and 
to reduce the labour and dirt in 
domestic houses, bituminous coal in 
all single room domestic appliances 
should be replaced by solid smokeless 
fuels or by gas or by electricity; and 
secondly, the statement in the Report 
of the Committee on National Policy 
for the Use of Fuel and Power 
Resources of the Ministry of Fuel and 
Power, September, 1952, CMD. 8647 
(hereinafter referred to as the Ridley 
Report) that ‘‘ although we agree with 
the Simon Report that a higher 
efficiency may be achieved with coke 
in suitably designed fires and that the 
greater use of smokeless fuel such 
as coke, anthracite, dry steam coal and 
carbonized briquettes is highly desir- 
able, there seems no likelihood of a 
great expansion in the supply of these 
fuels in the next few years.” 


2. The annual consumption of 
house coal in post war years has been 
of the order of 35 million tons as 
compared with about 50 million tons 
before the war. The distribution 
throughout the country is given in 
Table 1, which shows region by 
region the consumption for 1950 of 
both miners’ coal and the house coal 
supplied to domestic consumers. 

Domestic disposals of house coal as 
tabulated in the Ministry Statistical 
tables relate to disposals to premises 
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not separately programmed for their 
supplies. In addition to private resi- 
dences these premises include shops, 
offices, hotels, cinemas, institutions 
and the like and the smaller industrial 
consumers. It is estimated that under 
today’s conditions up to 4 million 
tons of house coal are being supplied 
annuaily to usages outside the genuine 
domestic market. 


TABLE | 


Consumption of House Coal and Miners’ 
Coal by Ministry of Fuel and Power 
Regions, 1950 





VISE, House Coal: Miners’ Coal: 
Region Tons Tons 
Scotland 3,712,000 427,000 
Northern 1,719,000 1,455,000 
North Eastern 2,975,000 1,092,000 
North Midland 2,329,000 774,000 
North Western 5,161,000 50,000 
Midland 2,981,000 368,000 
Eastern 1,710,000 — 
London 3,880,000 = 
South Eastern 1,241,000 30,000 
Southern 1,287,000 — 
South Western 1,528,000 46,000 
Wales 1,667,000 781,000 
TOTAL 30,190,000 5,023,000 








The target then as visualized by the 


Simon and Ridley Committees was 
the production of something of the 
order of—bearing in mind the in- 
creased heat output obtained from 
solid smokeless fuels in modern 
appliances—about two-thirds of 35 
million tons, say 25 million tons of 
solid smokeless fuels for the domestic 
market. Indeed, rather less than this 
tonnage would be required because 
both gas and electricity will un- 
doubtedly replace some of the existing 


solid fuel space and water heating load 
especially in the summer. 


3. Since the war this country, in 
company with other European coun- 
tries, has laboured under a severe 
shortage of fuels. The distribution of 
all solid fuels has been under Govern- 
ment direction and domestic supplies 
in particular have been and continue 
to be controlled. Under these con- 
ditions any large scale redistribution 
of solid smokeless fuels by the 
supplying industries so as to increase 
supplies to the domestic market 
considered in its narrow sense has 
been virtually impossible. Neverthe- 
less, despite the difficulties some 
improvement has been made. Table 
2 indicates the solid smokeless fuels 
now being supplied to the household 
trade: 


TABLE 2 


Solid Smokeless Fuels now being supplied 
to domestic market 


Million 

TONS 

Gas Coke —.. 2250 
Hliard Coke’: . oy 


Low Temperature Coke: “‘ Coalite”’ 
and ~ "REXcO.” ne - 
Graded Anthracite and Dry Steam 





Coal 2 pe! ue Shey 168 
Smokeless Ovoids (** Phurnacite ”’) 30 
S22 


The need for more positive action 
is fully recognized by the solid 
smokeless fuel industries. Both the 
National Coal Board and the Gas 
Council have made public their 
intention of making available to the 
domestic market increasing quantities 
of solid smokeless fuels whilst the 
development programmes of the Iron 
and Steel industry and the independent 
coking plant owners will also provide 
larger quantities of hard coke for 
domestic purposes. In their proposals 
to the Ridley Committee* they called 
in the national interest for substantial 
expansion in the carbonization of raw 





* See Appendix XI Cmd. 8647. 


67 


coal and the production of coke. 
Although thei arguments were not in 
the main accepted and the Ridley 
Committee decided that the best line 
to follow in the domestic sphere was 
the encouragement of a “ Utility ”’ fire 
capable of burning bituminous coal 
relatively smokelessly at a minimum 
room efficiency of 40 per cent. it 
Should not be overlooked that the 
Report fully recognized that: 


** The domestic use of coal is one 
of the main. sources of smoke 
pollution. It is not only a cost in 
that it damages health, reduces 
amenity and causes expenditure on 
laundry work and building renova- 
‘tion that would otherwise be un- 
necessary; it is also a sign of 
inefficiency in the use of coal. By 
increasing the efficiency of domestic 
appliances and by extending the 
use of coke, a great contribution 
could be made in the domestic 
sphere towards smoke abatement 
and towards the establishment of 
smokeless zones recommended in 
the Simon Report.” 


5. A practical approach to the real 
smoke abatement problem in _ this 
country is long overdue. 


It is generally accepted that the 
problem is not capable of solution 
along the lines of burning bituminous 
coal on open fires, no matter how they 
may be designed. Appliances may 
be evolved to burn coal with little 
smoke when the fire is freely burning 
but both at lighting and at replenish- 
ment the fire will certainly produce 
smoke and with overnight burning 
fires smoke is inevitable during the 
banking period. Those who so fre- 
quently advocate smoke reduction 
and not smoke abolition should reflect 
as to the practicability of control and 
policing in an area in which only a 
given amount of smoke is permissible 
for each appliance. Completely smoke- 
less combustion at all times will only 
be produced in any domestic solid 
fuel appliance by using solid smoke- 
less fuels. 


The replacement by smokeless fuels 


of bituminous coal in domestic usages 
is only capable of attainment step by 
step as additional tonnages of solid 
smokeless fuels are made available to 
the domestic market and as users find 
themselves able more and more to 
change over to gas and electricity to 
meet some part of their needs particu- 
larly for summer space and water 
heating. Both the Simon and the 
Ridley Reports recommend that in- 
termittent space and water heating 
for short periods should be taken by 
gas and electricity. 


A realistic approach to the problem 
is essential if the ultimate goal is to 
be reached. The need for the aboli- 
tion of smoke no matter how desirable 
it may be over the whole country is an 
immediate and pressing problem for 
our towns and cities and for the large 
industrial areas where today it is a 
menace to both life and property. As 
a first step attention should be con- 
centrated one the= areas Ole heavy 
pollution—the Greater London Area, 
the Black Country, South Lancashire, 


West Riding of Yorkshire and on the | 


Clyde, Tyne and Tees. 


Supposing that all the domestic 
coal burnt in these areas had to be 
replaced ton for ton by solid smoke- 
less fuels the quantity required would 
be of the order of 13 million tons, a 
figure within the competence of the 
smokeless fuel industries say on a ten 
years plan. In practice, of course, 
because of the greater output of useful 
heat from solid smokeless fuels in 
modern appliances, very much _ less 
than this quantity would be required 
even if no part of the existing coal 
usage was replaced by gas and 
electricity. To take this big step 
forward and to eliminate domestic 
smoke in the areas of heaviest smoke 
pollution, something less than an 
additional ten million tons of solid 
smokeless fuels would be necessary. 


The approximate annual production 
of solid smokeless fuels in Great 
Britain for all purposes is more than 
37 million tons, made up as fol- 
lowing:- 


Million 


TONS 

Anthracite AO 
Dry Steam Coal 4.30T 
Smokeless Gvoids (‘‘Phurnacite’’) 30 
Gas Coke (excluding coke used 

at gas works for gas manu- : 

facture) a 3 parame ie 4 
Hard Coke 17.00 
Low Temperature Coke “‘Coalite”’ 

and ““Rexco’ ee a 45 


Much of this solid smokeless fuel 
is specially produced for essential 
industrial purposes for which it 1s 
irreplaceable... For™.example,~ three 
quarters of the hard coke is required 
for blast furnaces and foundries, and 
indeed, the steel produced in this 
country is entirely dependent on it. 
Some of the solid smokeless fuel, 
without special preparation and treat- 
ment for which expensive capital 
equipment would be required, is 
quite unsuitable for the domestic 
market and some _ under present 
conditions is earmarked under Gov- 
ernment direction for essential export. 


Nevertheless, there is no doubt that 
under easier supply conditions and 
with official support much could be 
done to change the present pattern 
of supply and to increase the tonnage 
made available to the domestic market. 
Given freedom from restrictions and 
the right sort of support from both 
Government and Local Authorities 
it should be possible to make available 
ten million tons in this market by 
1957 and by: 1962 to increase this 
tonnage to 15 million tons. The 
approximate breakdown of these pros- 
pective tonnages between the various 
solid smokeless fuels would be as 
shown in Table 4. 





* M.F.P; Statistical .. Digest. 1951—s 
Wales deep mined 2.971, Wales:open cast 
.616 and Scotland .76 million tons. 


| N.C.B.. Plan for Coal, p.32—Dry 
Steam Coals 2 per cent. of total output. 
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TABLE 4 





1957 1962 
Tons Tons 
Gas Coke 5,000,000 7,000,000 
Hard Coke .. eS. 2,050,000 2,650,000 
Low Temperature Coke 
_ (‘Coalite’ and 
SSeREXCO:) = ae 500,000 2,000,000 
Anthracite and Dry 
Steam Coal ae 2,000,000 2,750,000 
Smokeless Ovoids 450,000 600,000 
(‘‘Phurnacite’’) a 
TOTALS 10,000,000 15,000,000 





These tonnages would be made up 
partly from planned increases in 
production and partly from  with- 
drawals from other markets in which 
solid smokeless fuels would have to 
be replaced by bituminous coal. In 
considering the tonnages of coal 
required for such switches it should be 
borne in mind that each additional ton 
of solid smokeless fuel supplied for 
use on modern appliances in the 
domestic market would, unless the 
heat requirements of the consumers 
concerned increase, release 14 tons of 
bituminous coal for use in other 
markets. 


8. The task is not only one of 
persuading domestic consumers of 
the very real advantages to them and 
to the nation of changing over from 
coal to solid smokeless fuels but also 
the difficulty of inducing large scale 
industrial and commercial users to turn 
from solid smokeless fuel to  bitu- 
minous coal or to some other fuel. 
Certainly bituminous coal could be 
used smokelessly in such usages but 
changes in firing methods and in 
many instances alternative and expen- 
sive firing equipment will be required. 
There is no doubt that the switches 
will embarrass many users and will in 
many instances be resisted. Patently 
they could not be made overnight. 
Indeed a lead of some kind from the 
Government would be desirable if not 
esseritial to bring about the change- 
over in fuels within a reasonable time. 


9. The domestic solid fuel market 
is speculative and has its special 
difficulties. It is mainly a winter load. 
Although nationally approximately 
two-thirds of the gross annual sales 


take place in the winter six months the 
proportion in some parts of the 
country, particularly in the south, ts 
much higher. Over the last three 
years during which house coals have 
been in short supply the weekly 
tonnage distributed by merchants 
has ranged from 750,000 tons in the 
winter to just over 400,000 tons in 
midsummer. These are national 
figures and the figures for individual 
distributors show a much_ wider 
fluctuation. The weekly deliveries of 
one of the largest London merchants 
were in the proportion of 10 to 1. The 
national weekly distribution of domes- 
tic gas coke between the peak winter 
period and midsummer is in the 
proportion of 4 to I. 


Experience has shown that very few 
domestic consumers will stock up in 
summer against their winter needs 
even when they gain a substantial 
price advantage. Many of them have 
entirely inadequate storage facilities to 
do so. The solid fuel producing and 
distributing industries must maintain 
the machinery and personnel to supply 
the public with the fuel they need as 
and when they want it. This is the 
basic problem of the domestic solid 
fuel trade. Order offices, depots, 
lorries and staff have to be maintained 
throughout the slack period in order 
to meet the period of peak winter 
demand. 


An important and essential feature 
of domestic business is the building up 
of substantial stocks during the 
summer against the winter’s needs 
which cannot be met from the winter 
production. House coal stocks in 
merchants’ yards at the beginning of 
winter range from 2 to 24 million tons. 
The gas industry which normaliy 
produces two-thirds of its coke in 
the winter even with its present small 
share of the domestic market, carries 
between 14 and 14 million tons of 
coke at the end of summer to meet the 
requirements of its space and water 
heating market. Such stocks are of 
course widely distributed over the 
country. Although the stocks cost 
money to put down and to pick up 


which is ultimately paid for in the price 
paid by the consumer, they are 
essential to meet the peak winter 
demand which could not be dealt with 
by the present long distance transport 
system particularly during abnormally 
hard weather. 


From year to year or from winter to 
winter there are material fluctuations 
in domestic demand depending upon 
the severity of the weather. A green 
winter often leaves a good part of 
these stocks in the hands of the 
suppliers to be carried forward for the 
next heating season. 


Enough has been said to give a 
general indication of the _ special 
difficulties which obtain in the domes- 
tic market. In spite of these the 
solid smokeless fuel industries regard 
the market as one in which, in the 
national interest, they have special 
responsibilities. It is their intention 
to make available in this market a 
steadily increasing tonnage of solid 
smokeless fuels as conditions permit. 
As a pre-requisite to expansion in 
the market it is regarded as essential 
that three conditions should obtain. 


Firstly, that solid fuel supplies 
should be such as to give all users 
desiring to use solid smokeless fuels 
assurance that supplies will not be 
withdrawn under direction to help eke 
out inadequate supplies of other 
fuels. 


Secondly, that the new solid smoke- 
less fuel appliances should be freely 
available to all users at reasonable 
prices. 


Thirdly, that merchants and other 
distributors of solid fuel will in con- 
junction with the producers, provide 
consumers with an efficient Advisory 
Service; that they will familiarize 
themselves both with the various 
types of solid smokeless fuels and the 
wide range of appliances on which 
they can be efficiently and economi- 
cally used; and that in order to 
convert consumers to the use of solid 
smokeless fuels they will, in co- 
operation with the fuel producers, set 
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about giving help and advice to users 
on: 


(a) the correct installation and 
maintenance of the appliance. 


(b) the choice of the right solid 
smokeless fuel to suit the 
appliance, and 


(c) 


the proper operation of the 
appliance with the particular 


solid smokeless fuel recom- 
mended. 
10. All domestic solid smokeless 


fuels are carefully prepared and sized 
according to the type of appliance in 
which they are to be burned. Anthra- 
cites and dry steam coals are natural 
smokeless fuels which together with 
smokeless ovoids (‘‘ Phurnacite ’’) are 
mainly supplied for use with closed 
appliances—heating stoves, boilers 
and cookers. For the domestic mar- 
ket, anthracites and dry steam coals 
are furnished as closely graded nuts 
ranging in size from 2 to 3 inches down 
to peas 3 to 2 inch and grains * to 
3 inch. They are compact, dense, 
slow burning fuels having a bulk 
density from 45 to 50 Ib. per cubic foot. 
Cokes, gas, hard and low temperature 
(“ Coalite ’’), are manufactured fuels 
produced by the carbonization of coal 
in gas works, coke ovens, and low 
temperature plants. Their density 
and hardness vary considerably de- 
pending upon the carbonization 
method, ranging from 20 Ib. per 
cubic foot for continuous vertical 
retort gas coke to 31 Ib. per cubic foot 
for hard coke and intermittent and 
horizontal retort gas coke. Domestic 
cokes are carefully sized and depend- 
ing upon their size they are suitable 
with very few exceptions for use in all 
modern domestic appliances. Full 
information on the preparation and 
methods of utilization of solid smoke- 
less fuels is given in the complemen- 
tary paper presented to this Conference 
by Messrs. Eaton, Hall and Jacob. 


With the exception of gas coke the 
production of solid smokeless fuels 
is in the main located in or near the 
coalfields as shown in Table 5: 


TABLE 5 
Production of Solid Smokeless Fuels by Regions 











Gas Coke ex- Anthracite Smokeless Low Temp. 
cluding coke and D. Steam Ovoids Coke 
‘M.F.P. used at Gas Hard Coal (“Phurnacite”’) (‘‘Coalite” TOTAL 
Region Works for gas Coke **Rexco’’) 
making 
Tons Tons Tons Tons Tons Tons 
Scotland 893,000 929,000 760,000 2,582,000 
Northern 302,000 5,240,000 5,542,000 
N. Eastern 571,000 3,508,000 160,000 4.239.000 
N. Midland 612,000 3,308,000 290,000 4,210,000 
N. Western 1,744,000 874,000 2,618,000 
Midlands 1,176,000 $33,000 1,709,000 
Eastern 660,000 == 660 000 
London 2,085,000* 205,000 2,290,000 
S. Eastern 1,631,000* — 1,631,000 
Southern $19,000 — 319,000 
S. Western 610,000 — 610,000 
Waies 213,000 2,494,000 7,890,000 300,000 10,897,000 
TOTAL 11,016,000 17,091,000 8,650,000 300,000 450,000 37,507,000 











* Including approx. 953,000 tons hard coke produced by North Thames and South Eastern Gas Boards. 


The approximate quantities of solid 
smokeless fuels at present supplied 
to the domestic market in the various 
‘parts of the country are as shown in 
Table 6. Some of the figures shown 
are estimates and the table should 
only be taken as giving a general guide 
as to the present position. For con- 
venience of comparison the figures for 
house coal and miners’ coal have been 


the price of bituminous house coal is 
relatively high and that over 20 per 
cent. are in London. 

In the case of Welsh anthracite, dry 
steam coal and Phurnacite, the figures 
show an even greater disparity in 
usage, nearly 90 per cent. being sold 
in the south and nearly one-third in 
London. On the other hand the sale 
of Scottish anthracite is mainly con- 
fined to Scotland. 


included: 


TABLE 6 
Approximate Present Regional Distribution of Solid Smokeless Fuels to Domestic Market* 

















Anthracite Smoke- Low COAL** 
M.F.P. Gas Hard &D.Steam less Temp. TOTAL 
‘Region Coke Coke Coal Ovoids Coke Sosa is House Miners’ 
“Phurna- ‘“‘Coal- Coal Coal 
cite”’ ite”’ 
**Rexco” 
Tons Tons Tons Tons Tons Tons Tons Tons 
Scotland .. 125,000 5,000 250,000 11,000 13,500 404,500 3,712,000 427,000 
Northern 60,000 70,000 — 2,500 3,000 135,500 1,719,000 1,455,000 
N.E. ats 125,000 70,000 14,000 9,000 57,500 275,500 2,975,000 1,092,000 
N. Mid 140,000 60,000 30,000 11,000 32,500 273,500 2,329,000 774,000 
N.W. 375,000 16,000 45,000 17,000 111,500 564,500 5,161,000 50,006 
Midland 275,000 17,000 59,000 19,000 12,000 382,000 2,981,000 368,000 
Eastern 175,000 57,000 100,000 30,000 35,500 397,500 1,710,000 == 
London 525,000 20,000 448,000 58,000 73,000 1,124,000 3,880,000 == 
Je, Be 385,000 5,000 197,000 35,000 46,500 668,500 1,241,000 30,000 
Southern .. 130,000 12,000 191,000 35,500 16,500 385,000 1,287,000 oe 
S.W. an 155,000 23,000 203,000 48,000 14,500 443,506 =1,528,000 46,000 
Wales 30,000 15,000 95,000 20,500 4,000 164,500 1,667,000 781,000 
TOTAL... 2,500,000 370,000 1,632,000 296,500 420,000 5,218,500 30,190,000 5,023,000 





eR, 
* Excluding Northern Ireland and Channel Isles. 
** Figures for 1950: M.F.P. Statistical Digest. 


Having regard to the special usages 
of anthracite and dry steam coal and 
the limited increased availability of a 
further million tons which in present 


From this table it can be seen that 
just over 60 per cent. of the sales of 
solid smokeless fuels are in the 
southern half of the country where 
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circumstances is as high as may be 
anticipated in the next decade, it is 
suggested that it is highly desirable 
that these fuels in the foreseeable 
future should be reserved for the many 
makes of closed appliances which can 
be operated with efficiencies of the 
order of 60 per cent. From this it 
is inevitable that the main replacement 
solid smokeless fuels for substitution 
for bituminous coal in open fires will 
for some time to come have to be gas, 
hard and low temperature cokes 
which are more generally available 
up and down the country and of 
which very substantial tonnages may 
be expected in the near future. 


12. Inconcluding this short paper it 
must be said that the abolition of 
smoke from domestic chimneys is 
essential not only from the standpoint 
of smoke abatement but also to pre- 
vent waste of fuel. Smoke is waste. 
The problem of eliminating domestic 
smoke is essentially the replacement 
of bituminous coal by solid smokeless 
fuel supplemented by gas and elec- 
tricity for summer water and space 
heating. 

The present annual consumption of 
house coal of about 30 million tons 
as shown in the statistics of the 
Ministry of Fuel and Power includes 
not Jess than 4 million tons of coal 
used in non-domestic establishments. 
The present consumption of house 
coal in single room domestic appliances 
is of the order of 26 million tons. At 
least a further 4 million tons is 
capable of economic replacement by 
gas or electricity for summer water 
and space heating. Having regard 
to the much greater utilization effici- 
ency or, stated another way, the much 
higher useful heat output per ton, of 
solid smokeless fuels in modern 
appliances, not more than an addi- 
tional 15 million tons of solid smoke- 
less fuel would be required to replace 
the remaining 22 million tons of 
bituminous coal in single room 
domestic appliances. 

Just over 5 million tons of solid 
smokeless fuels are already being 
supplied to domestic consumers. Pros- 


pective increases in production couplec 
with Government sponsored re-dis: 
tribution of existing supplies to non. 
essential markets could bring this 
tonnage to 10 million tons by 195% 
and to 15 million tons by 1962. Thi: 
would still be short by 5 million ton: 
of the quantity required to replace al 
bituminous coal now being consumec 
in the domestic market. 


The abolition of smoke is a vita 
and urgent problem mainly insofai 
as the areas of heavy smoke pollutior 
are concerned. Jn these areas abou’ 


‘13 million tons of bituminous coa 
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are now being consumed in domestie 
open appliances. Pre-supposing tha 
2 million tons of this can be economi 
cally replaced by gas or electricity fo: 
summer water and space heating, a1 
additional 7 or 8 million tons of solic 
smokeless fuel would be needed to re 
place the remaining !1 million tons oi 
bituminous coal. 


The Ridley Committee 
report last year stated :* 


** (2) One heavy social cost to thr 
community is the smoke pollution 
usually produced when raw coal i 
burnt inefficiently. It is impossibl 
to measure all this cost in money 
Estimates have been cited from timr 
to time for parts of it (for instance 
in the Egerton Report (Appendi: 
A... 4-5)). -In” real terms. it Aa 
certainly enormous, as every-dai 
observation in our large towns ane 
cities shows—most clearly to thos: 
who know conditions abroad, wher: 
less coal is burnt raw in inefficien 
conditions. Among the social cost’ 
are the loss of sunlight and th 
harm to the health of the citizens 
the reduction in the amenities oa 
town life, the damage to building 
and textile fabrics, the extra cost 
of painting, washing and laundry 
and the loss of food production 
which results from the smoki 
deposit in the countryside arouns 
the towns. These are only some o 


in thei 





* Appendix IV. Cmd. 8647. 


the main losses which the commun- 
ity endures through smoke. 

**(3) But apart from the losses 
which the community suffers from 
smoke pollution, there is the in- 
efficiency of which smoke is the 
visible symptom. 

** (4) The main sources of smoke 
pollution in the United Kingdom 
are: 

(i) The millions of households 
which use raw coal burnt in 
old-fashioned open grates as 
the main source of heat 
comfort. There are perhaps 
12 million such open fires in 
regular use—and producing 
a million tons of smoke. Thus 
the townsman pays heavily 
for smoke, both directly as a 
coal consumer, and indirectly 
as a citizen living in dirty air. 

(ii) Smaller industrial boilers and 
furnaces burning raw coal. 

(iii) Steam railway locomotives.” 
The committee expressed the view 

hat the more general adoption of 
noke abatement bye-laws by local 


Introductory 


Sir Patrick Dollan, Sessional Chair- 
nan, in introducing the authors of the 
apers, said that a thick fog in the 
‘lyde Valley would cost the inhabit- 
nts and industry a loss of £2,000,000 
er day. This represented the damage 
aused to household furnishings and 
quipment, clothing, the suspension 
f industry and transport, the whole- 
ale dislocation of trade and commerce 
nd the health of 2,000,000 people. 

The average housewife estimated the 
og damage caused to her home at 
1 per day. There were almost 
00,000 houses in the Clyde Valley 
rea, all of which suffered personal 
ind property injury because of fog. 
substantial evidence of this occurred 
n the city and district on the previous 
lay. Most of the loss, which in an 


authorities and the establishment of 
more smokeless zones depended on 
having enough smokeless fuels and 
suitable appliances and went on to 
say that as they became available 
there was a good case for more 
widespread declaration of smokeless 
zones in the causes both ef reducing 
the social costs of smoke pollution and 
of improving fuel efficiency. 


Nearly two million modern appli- 
ances designed for burning solid 
smokeless fuels are now made every 
year. We have shown how the solid 
smokeless fuels can be made available 
if there is a real appreciation by 
Government and by Local Authorities 
of the urgency of the matter. The 
appalling London fog of last winter in 
which 4,000 people lost their lives was 
sufficiently serious to focus attention 
on this matter. Surely the Govern- 
ment Committee now sitting will be 
bold enough to make recommenda- 
tions which can be quickly imple- 
mented and give heart to organizations 
such as yours who have fought for 
years to abolish the smoke evil. 


Summaries 


average period probably amounted to 
£10,000,000 per annum, could have 
been avoided by the adoption of 
modern appliances for the prevention 
of domestic and industrial smoke. 

All those who stayed at home during 
the Glasgow Fair holidays, said Sir 
Patrick, knew that during that season 
Glasgow was one of the healthiest 
and most pleasant cities in Northern 
Europe. It was only in those two 
weeks that the city could be described 
as "smoke tree. 

But although conditions were still 
bad, they were better than in 1891 
when Mr. John Nicol, the City 
Chamberlain, directed attention to 
the fact that abnormal infantile and 
adult mortality in Glasgow was caused 
by excessive smoke. The all-age 
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death rate was then 21 per 1,000 
persons and the infant mortality 148 
per 1,000 births. Because of the 
reduction of smoke and other social 
reforms, the overall mortality rate 
had been reduced to 13 per 1,000 and 
infantile mortality to 41 per 1,000 
births. This reduction represented a 
saving of more than 12,000 adult and 
infant lives every year—in terms of 
life insurance a monetary value of 
£48,000,000 per annum. 

He said that Glasgow could be made 
as healthy as any other city in the 
world. This was proved by the 
Statistics of the Health Department. 
Infant and adult mortality was still 
wasteful in the smoky and congested 
areas in which the mortality rate for 
infants ranged from 40 to 78 per 1,000. 
The average for the city was 41 and 
in the smokeless zones or wards of the 
city it was as low at 30, and in one 
ward 13, which must be-one of the 
lowest mortality rates for infants in 
the world. 

Excessive smoke was a crime against 
the community and persistent offenders 
should be prosecuted and punished. 

He said that Glasgow should also 
be prepared to spend money on 
smokeless zones, which were cheaper to 
provide than premature funerals for 
adults and children. 


Dr. F. J. Eaton (Solid Smokeless 
Fuels Federation) in introducing the 
first paper said all would agree whole- 
heartedly with the remarks of the 
Chairman and would wish him and 
Glasgow success in achieving a smoke- 
less Glasgow in the near future. 

The paper which he had the honour 
to present, was divided into the two 
parts of, first—Production, and second 
—Utilization, and the emphasis was 
on the need, of solid smokeless zones 
particularly, for the types of appliances 
on which solid smokeless fuels could 
be burned with advantages in economy, 
efficiency and convenience. 

All solid smokeless fuels were 
carefully prepared for the market, and 
were sized between certain limits to 
produce a size grade suitable for each 
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market. These size grades wer 
given in Table 1. Table 2 gave th 
recommended sizes of solid smokeles 
fuels for domestic appliances, whils 
Table 3 gave similar data for typica 
large central heating, horticultura 
and small steam boiler installations 
Ail the natural fuels—the Anthracite 
and Welsh Dry Steam Coals—wer 
cleaned of “* dirt ’ in washeries, whils 
the low temperature cokes “* Coalite ’ 
and. .““.Rexco’’. and. the <.carbomize 
ovoid fuel “ Phurnacite.’.were pre 
pared from specially selected coals. 


The information on the productior 
and preparation of solid smokeles 
fuels had been given to emphasize th 
wide variety of these fuels, each oa 
which had clearly defined and charac 
teristic properties. All of them hee 
this important common _ property— 
they burned smokelessly. One of th 
problems of fuel utilization was t 
design appliances suitable for as mam 
alternative fuels as practicable, thi 
ultimate aim being the all-fvel appli 
ance. It was within the memory o 
all present that in the past appliance 
were designed for specific fuels ane 
the names ‘anthracite stove’’ ane 
““coke boiler’? were evidence of thi 
policy. The position was changing 
however. It was a requirement of th’ 
Ministry of Fuel and Power domesti 
approval scheme that all appliance 
should pass the performance tests o7 
solid smokeless fuels and bituminou 
coal. In the Ministry requirements, i 
was significant that the pass standard: 
were higher for solid smokeless fuel 
than for bituminous coal. 


Referring to Part 2 of the paper, i 
was suggested that the Members of th 
Society directly interested in launchin: 
smokeless zone schemes, were in | 
favourable position to obtain fue 
consumption data on both domesti 
and industrial equipment. Such dati 
were urgently required as having | 
direct bearing on National Fue 
Policy. In areas where a smokeles 
zone was projected, a census wai 
generally taken of all appliances in th 
zone. Inefficient, smoke-producin’ 
appliances had to be improved o 


placed, certainly all old-fashioned 
ymestic appliances had to be re- 
wed, and this provided the oppor- 
nity of introducing modern equip- 
ent, correctly installed, which should 
ve fuel. The information required 
as, how much fuel would be saved in 
actice by introducing the more 
ficient equipment. So far all figures 
r savings in fuel had been estimates 
ised on laboratory or on trial 
sts carried out under ideal conditions 
id such figures could be misleading. 


Figures 4 and 5 gave examples of 
ch type of domestic appliance, and 
each type there was a very wide 
oice. Prospective purchasers would 
» well to consult one of the lists of 
pproved Appliances available from 
e Solid Smokeless Fuels Federation 
‘from the Coal Utilization Council, 

there was the Handbook of 
pproved Coke Burning Appliances 
sued by the Gas Council which also 
tained information on the selection 
‘the most suitable types of appliances 
r the duty required. Initiel cost of 
e appliances was always a most 
1portant consideration and doubtless 
any present were concerned as to 
yw this cost could be met. The most 
ficient appliances were invariably 
© most expensive and designs were 
sing developed which saved on 
Stallation costs. Such appliances 
yuld be the tenant’s property in place 
=a landlord's. fixture and in this 
ay the tenant would have within his 
wn control the choice between 
itial cost and the subsequent running 
st of fuel. 


Special attention was directed to the 

camples of actual costs, incurred by 
rious Local Authorities and property 
wners, for the supply and fixing of 
wious domestic appliances. The 
yst of this work had, in common with 
1 building work, been high in recent 
cars, but with more experience in 
ie difficulties involved, it was likely 
lat costs might fall. The Authors 
ere particularly interested in this 
ibject and would welcome all avail- 
ole similar figures of costs. 


For the heating of medium-sized 
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offices, shops and _ banks, central 
heating by radiators or warm air 
was recommended. Attention was 
drawn to the extent of fuel wastage 
which could result from overheating 
and excessive ventilation. Overheat- 
ing could be avoided by the use of 
thermostatic control, whilst excessive 
ventilation should be avoided by the 
weather stripping of windows and 
doors. 


When this paper was being prepared, 
there was some doubt as to whether to 
include the use of solid smokeless 
fuels on the larger central heating 
boilers and for steam raising. After 
consultation with my colleagues on 
the Executive Council of the Society, 
Messrs. Law and Redstone, it was felt 
that although in this field bituminous 
coal could te burned smokelessly, 
there were still a considerable number 
of installations where it would be 
preferable to burn smokeless fuels. 
An example would be _ hand-fired 
central heating boilers of up to about 
750,000 B.Th.U. output. Above this 
size it would be economic to instal 
automatic stokers. It was pointed 
out that the improved efficiency of 
automatic stokers was, in large part, 
attributable to the prevision of thermo- 
static control of combustion, which 
was an essential part of the equipment. 
The performance of hand-fired boiler 
installations could be considerably 
improved by the installation § of 
thermostatic controls. The underfeed 
stoker, commonly installed for burning 
bituminous coal, was not normally 
suited to cokes, or anthracite, although 
perfectly satisfactory on Welsh Dry 
Steam Coais. The Stokers illustrated 
in Figs. 7 (a) and (b), were normally 
operated on the smaller sizes of the 
natural solid smokeless fuels. The 
pre-burner illustrated in Fig. 7 (c) was 
suitable for the smaller sizes of coke, 
anthracite and dry steam coals (see 
Table 3 (b)), whilst the pre-burner 
illustrated in Fig. 7 (d) was particularly 
suited to gas and hard coke of 2” to 1” 
square mesh size. 


J. O. Cooke (Solid Smokeless 
Fuels Federation) introducing the 


second paper said that it was hardly 
necessary to say that smoke was 
dangerous to the health of the people 
and was costly to the community. 
The subject had been adequately 
dealt with elsewhere at the conference. 
He believed it was true that today the 
public at large were much more alive 
to it and that a position had arisen in 
which there was a much better chance 
of positive steps being taken to put an 
end to the smoke evil. 


Smoke arose almost entirely from 
the inefficient and wasteful combustion 
of bituminous coal. Smoke elimina- 
tion in the industrial usages of coal 
was largely a matter of installing 
proper equipment for efficient com- 
bustion. Smoke was a certain in- 
dicator of fuel wastage. 


The domestic chimney was the hard 
core of the smoke abatement prob- 
lem. Bituminous coal could not be 
burnt without smoke in domestic 
appliances. Smoke elimination from 
the domestic chimney was entirely 
dependent upon barring coal from the 
domestic market. 


Their contribution to the conference 
showed how sufficient solid smokeless 
fuels could be made available to the 
domestic market in order to replace 
the bituminous coal now being used in 
the household trade and how smoke 
from domestic chimneys might be 
abolished by the use of solid smokeless 
fuels supplemented by gas and elec- 
tricity for summer water heating and 
intermittent space heating. 


There could be no doubt as to the 
desirability of the change. The large 
tonnages of coal at the present time 
being used inefficiently in domestic 
open appliances were responsible for 
a great part of the pollution of the air 
we breathe. In domestic appliances 
coal could not be burned without 
considerable smoke production. In 
large boilers with automatic stokers 
and special firing equipment coal 
could, of course, be burnt with little 
or no smoke. 


The simple issue was largely the 
substitution of solid smokeless fuels 
for coal in the domestic open appli- 


ances and the substitution, where 
possible, in large scale usages of coah 
for solid smokeless fuels where coak 
could be burnt comparatively smoke- 
lessly. 

It was easy to criticize the piecemeal 
approach to smoke in this country, 
but the going had been hard. The 
opposition was strong and the difficul- 
ties many. Progress had been slow 
and gradual. It had taken a calamity 
to force the matter to the attention of 
the public and to bring to pass am 


authoritative investigation of the 
nature, causes and effects of aim 
pollution. 


Against no little resistance smokeless: 
zone schemes had been started in a 
few comparatively small unrelated 
areas. They were certainly not un-: 
important and we would not minimize 
their value. They showed the way. 
We would urge, however, a realistic 
approach to the problem from the 
national standpoint. 

The present consumption of house 
coal in domestic appliances was about 
26 million tons a year. Of this at 
least 4 million tons, probably nearer: 
6 million tons, was capable of econo-: 
mic replacement by gas or electricity 
for summer water heating and inter-: 
mittent space heating. Bearing in 
mind the much higher useful heat 
output per ton of solid smokeless: 
fuels in modern appliances when 
compared with coal, not more than an: 
additional 15 million tons of solid 
smokeless fuels would be required to: 
replace the remaining 22 million tons: 
of bituminous coal. 

Indeed, to say that one ton of solid 
smokeless fuel would provide the: 
same heat service from modern’ 
appliances as would 14 tons of house-: 
coal was a conservative statement. 

Consideration of the Ridley Report 
showed that, dependent on type of 
appliance, the appliance room effici- 
ency for coal was in the range of 25! 
to 45 per cent., whereas for coke the: 
range was 35 to 55 per cent. 

It was, too, interesting to note from 
their laboratory experience that it was: 
difficult for an appliance, when opera- 
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g on coal, to reach the minimum 
andards, although of course they 
ere lower than for coke by one third. 


No doubt, however, from the users’ 
int of view, it was cost that was 
portant, and on that score Mr. 
ooke said he could do no better 
an to draw attention to a speech ata 
int Meeting of the North Western 
ivisional Council of the North 
estern Section of the Institute of 
el in Manchester last year by Dr. 
C. Weston of the Building Research 
ation on ‘“‘ House Heating.’ The 
eech was reported in SMOKELESS 
R No. 84 (Winter, 1952), and 
scribed recent experimental investi- 
tions in houses at Abbots Langley 
d elsewhere and explained the 
thod of carrying out the trials, 
ote recording, tenant rotation, etc. 
e effects of tenant habit—window 
ening, water consumption, econo- 
ic factors and so on were discussed. 
the address Dr. J. C. Weston 
ted: 


** In one half of the houses for one 
half of the winter period the 
occupants used only coke; in the 
other half only coal. For the 
second half of the period each 
group of houses went on to the 
other fuel. By this means any 
individual differences in usage were 
ancelled out. It was found, over 
the whole period, that the weight 
of coke consumed was 35 per cent. 
ess than the weight of coal. Further, 
fter the trial, a majority of the 
ouseholders stated that they pre- 
erred coke to coal.” 


he need for the abolition of smoke 
o matter how desirable it might be 
r the whole country—was an 
imediate and pressing problem only 
the large industrial areas where 
day heavy smoke pollution was a 
iworight menace to both life and 
operty. 

He said that in those areas about 
million tons of bituminous coal 
‘re now being consumed in domestic 
pliances. Presupposing that 2 mil- 
‘n tons of this could be economically 
dlaced by gas and electricity for 
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summer water and space heating, an 
additional 7 or 8 million tons of solid 
smokeless fuels would be needed to 
replace the remaining 11 miilion tons 
of bituminous coal. 


Rather more than 5 million tons of 
solid smokeless fuels were today 
being supplied to domestic consumers. 
Prospective increases in production 
coupled with Government sponsored 
re-distribution of existing supplies to 
non-essential markets, could bring this 
tonnage to 10 million tons by 1957 and 
to 15 miilion tons by 1962. 


There was little doubt, however, 
that the re-distribution of solid smoke- 
less fuels in the markets to increase the 
tonnage made available to house- 
holders would call for Governmental 
direction. 


The present industrial and commer- 
cial usages of solid smokeless fuels 
in which other fuels could be sub- 
stituted were satisfactory, profitable and 
long-standing markets with some 
advantages to the fuel producers over 
the domestic market. To change the 
present pattern of supply, so as to 
increase substantially the tonnage 
made available to the domestic market, 
would call for the strongest effort, not 
only to demonstrate to domestic 
consumers the very real advantages of 
them and to the nation of changing 
over from coal to solid smokeless 
fuels, but also to persuade large scale 
industrial and commercial users to 
turn from solid smokeless fuels to 
bituminous coal or some other fuel. 
Domestic consumers changing to 
solid smokeless fuels were saving 
themselves money, but industrial users 
changing from coke and other solid 
smokeless fuels to other fuel would, 
in many cases pay more for their 
heat service, and, additionally, might 
have to buy alternative and expensive 
firing equipment. 

Mr. Cooke said that experience had 
shown us that exhortation got us 
nowhere. In their opinion, if the 
changeover in the markets was to be 
brought about in a reasonable time, a 
lead from Her Mayjesty’s Government 
was essential. 


Discussion 


F. Taylor (Salford) dealt with the 
availability of coke since May, 1952, when 
the Minster rejected Salford’s smokeless 
zone scheme which included 5,000 houses, 
a few small works and other premises. 
The gas and low temperature carboniza- 
tion industries had stated at the inquiry 
that they would be able to cater for the 
needs of the proposed zone from contem- 
plated increased production. In _ the 
following October, the Minister of Fuel 
and Power offered to each householder 
in the country an additional half-ton of 
solid fuel during the winter period 
stipulating that it must be taken in the 
form of coke. 


During iast summer production figures 
of the gas industry for the year ended 
March, 1953 became available and it was 
then seen that coke production had 
increased by 2.4 per cent over 1951/2 in 
the North West, but due to factors 
connected with trade recession in textiles, 
there was an increase of 4.1 per cent in 
the amount available for sale, and in case 
it might be suggested that the North 
West coke was needed in the South East, 
it should be noted that the average 
increase in coke output throughout the 
country had been 2.1 per cent for sale. 
Sales in the North West had fallen by 
6.4 per cent compared with a fall of 0.5 
per cent in 1951/2, and throughout the 
country sales were down by 0.7 per cent, 
In spite of a threefold increase in exports 
(similar throughout the industry) North 
West stocks of coke at the end of March 
stood at 286,000 tons or four and a half 
times higher than 12 months earlier. 
National stocks were 793,000 tons, more 
than double March, 1952. Mr. Taylor 
asked if it was a matter for surprise that 
the Gas Board was conducting an 
intensive coke sales campaign? He had 
no doubt that the low temperature 
carbonizing people had increased their 
output. 


The unrestricted establishment of 
smokeless zones would create only chaos, 
but he felt sure that a few well chosen 
schemes would provide a steady home 
market for a commodity now beginning 
to flow over the tops of the gas works 
walls, as it had done three years ago 
and had then been exported. 


Touching on the subject of domestic 
solid fuel appliances, Mr. Taylor sub- 
mitted that the cost of replacements was 
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the biggest obstacle to smokeless zones. 
Who was to pay? Yet the old grates and 
ranges would burn solid smokeless 
fuels, even if they did it as inefficiently as’ 
when burning bituminous coal; Yorkshire 
and Lancashire ranges did it only too 
well. He had found that the new grates 
were a good investment, but were more 
economical in the use of fuel when it was 
smokeless, always provided the appliance 
was correctly used and that suggested the 
need for instruction in their use if the 
utmost fuel economy was to be effected. 


Mrs. D. M. Charlton (President, 
Women’s Advisory Council on Solid 
Fuel) after congratulating the authors on 
having presented two absorbing papers, 
added that she was particularly interested 
to see listed in the first paper on page 53 
those organizations the authors considered 
were assisting in the propagation of the 
solid fuel story. She was sorry not to see 
there the name of her own body, The 
Women’s Advisory Council on Solid 
Fuel, which was devoting the whole of 
its time to the problem before the meeting. 
She agreed with much that had been said 
by other speakers and _ particularly 
endorsed the dictum that the housewife’s 
point of view tended to be neglected to 
the detriment of the nation as a whole. 


J. S. Hales (British Coal Utilization 
Research Association) first pointed out 
that the word “‘ sunlight ’’ had not so far 
been mentioned throughout the whole: 
conference. Whatever the medical doubts: 
might be as to whether the December 
deaths were caused by sulphur, smoke or 
carbon monoxide, it was obvious that 

“smog ’”’ materially reduced sunlight and! 
that was something which must surely be 

admitted by all to be harmful. 


With regard to the paper by Commander 
Buist and Mr. Cooke, which gave an 
estimated figure for the tonnage of 
smokeless fuels to replace bituminous. 
coal, Mr. Hales thought that figure might: 
be an underestimation if the authors were: 
thinking of using the fuel in built-in open’ 
fires of the type now in common use, and 
illustrated at the top of fig. 5 in Drm 
Eaton’s paper. Such fires gave room 
heating efficiencies of only about 20 per: 
cent and even with smokeless fuel they 
were still only of the order of 25 per cent. 


On the other hand, if the authors of 
the paper had in mind the use of really, 


icient appliances such as stoves, free- 
nding open fires and closed fire boilers, 
was possible that the tonnage of smoke- 
s fuels suggested would prove to be an 
erestimate. 


T. N. Dent (South Western Gas Board) 
mmenting on the authors’ reference to 
> task of persuading domestic consumers 
the very real advantages of smokeless 
1, said that so far as gas coke was 
ncerned, to claim a successful domestic 
arket, this fuel must be competitive in 
ice with coal, operate satisfactorily in 
> open grate or closed stove, and give 
> housewife at the very least no more 
rk in keeping her home clean than when 
ing coal. When those requirements were 
>t coke would soon begin to sell itself, 
t the tendency was still for coke to be 
ed only when coal was not available, 
d under these circumstances progress 
wards eliminating that 0.9 million 
ns of smoke pollution per annum would 
painfully slow. 


Mr. Dent suggested that three practical 
ps should be taken to increase the 
pularity of coke in the domestic field, 


The national coal price structure to 
ovide for a lower coal price to the gas 
d coke producers than to other markets. 
hilst the principle of freedon of choice 
IS Maintained, if our coal was to be 
nsumed wastefully and at a high cost 

maintaining the nation’s health and 
ildings, then such consumers should be 
juired to pay more for this doubtful 
privilege.” 


If coke prices were reduced as an 
entive to sales without an_ initial 
luction in the cost of coal carbonized 
d the balances made up by an increase 
the price of gas, this would defeat its 
m object since gas itself is a primary 
okeless fuel in both the domestic and 
lustrial fields. 

Availability to the carbonizing in- 
stry of adequate supplies of good 
king coal of low ash content and free 
mm shale. 


Gas Works in the South West of 
gland were still having the bitter 
yerience of carbonizing a percentage of 
als with an ash content of over 20 per 
it; the coke from such coals, with 
arly half of it “inert’’ was literally 
burnable and even an_ occasional 
all quantity delivered to the house- 
Ider was often sufficient to dissuade a 
jsumer from ever trying coke again. 


As far as shale was concerned, although 
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the earlier paper had described how 
stone and dirt was removed at the colliery, 
it was apparent that this was not yet 
wholly effective or common practice 
throughout the country. 

3. Whilst there were available some 
excellent publications advertising the use 
of coke, Mr. Dent said that he was 
keenly disappointed at their almost 
complete absence from the conference 
bookstall; there was still room for an all- 
out publicity campaign designed to 
eradicate the old idea, which was still all 
too prevalent, that coke was a waste pro- 
duct of coal, or coal from which the 
heating value had been extracted. 


It should be emphasized that coke was 
not a waste product; it was a smokeless 
fuel produced by processing coal under 
scientific control and then carefully 
sized to suit the individual purposes for 
which it was to be used. 


In our publicity we should not always 
think of getting the story over to the 

‘man in the street;’’ their appeal must 
be directed more ’ vigorously to each 
““woman in the home’? who was more 
concerned with her household budget 
and keeping the house warm and clean 
than with her own contribution from the 
chimney stack to the impressive tonnage 
of smoke pollution in the atmosphere. 


The task then was not only to persuade 
the domestic consumer of the advantages 
of using smokeless fuel but also to 
market a fuel of consistent good quality 
and cheaper than coal, which could 
prove to the householder that it was the 
best and when this was achieved some of 
the special difficulties to which the 
authors referred would begin to recede 
and the domestic fuel market, as far as 
coke was concerned, would cease to be a 
speculative one. 


Mr. Dent congratulated the aithans on 
their combined efforts to give a most 
interesting, informative and useful paper. 


G. H. Wilkinson (Corby) said that he 
was always amused when the production 
of hard coke was discussed in relation ‘to 
smokeless fuel. The smokeless production 
of smokeless fuels might well be a 
suitable subject for discussion. 


Coke ovens had probably the highest 
nuisance value per ton of coal used of any 
industrial fuel burning appliances. With- 
out entering into details, the main 
sources of pollution were, firstly the very 
structure of the ovens as it affected 
charging and gas removal, and secondly 
coke quenching. That the British Coke 


Research Association was fully aware 
of the first was obvious from the report 
published by them in 1946. However, 
the recommendations made for reducing 
the nuisance were punitive, and one of the 
chief |recommendations—the double 
collecting main—was even now being 
discredited. The fact was that appreciable 
reduction of pollution was impossible 
with the present type of ovens. Was he 
correct in presuming that the industry 
was still concerned about the fumes and 
dust emitted, if not because of the nuisance 
to the public, at least because of the 
labour troubles they created ? 


As regards coke quenching, it was 
appreciated that the alternative method 
of dry coke cooling was costly and un- 
economic if the resultant waste heat could 
not be utilized. However, could any 
information be given as to whether 
research was being undertaken into the 
possible reduction of emissions from 
quenching towers, or modifications of the 
dry coke cooling process? 


Councillor G. B. Jones (Huddersfield) 
said that one of the difficulties a municipal 
housing authority had before they decided 
to provide smokeless fuel burning appa- 
ratus in the houses they erected was the 
shortage of supplies at a reasonable 
price. It was known that bituminous 
coal was used by some of their tenants 
in apparatus designed for smokeless 
fuel with unsatisfactory results. Another 
point was the availability of smokeless 
fuels in large industrial areas where 
smoke from coal fires had the greatest 
harmful effect. With the present shortage 
of smokeless fuels would it be possible 
to arrange that such fuels should be more 
readily available in congested areas and 
not encouraged in rural areas where the 
smoke from coal fires was quickly 
dispersed with little danger of a high air 
pollution? Price was vitally important 
for municipal housing tenants. Gasworks 
coke was high in price, no doubt to keep 
down the price of gas. Coke at a cheaper 
price would encourage its use. 


Alderman T. M. Larrad (Manchester) 
said that as a member of the Manchester 
Health Committee, which was responsible 
for a smokeless zone which had been in 
operation for the past eighteen months so 
successfully that they were seeking powers 
to extend it to twice its present area, he 
was very interested in the availability and 
the price of srnokeless fuel. They had in 
their housing estates many thousands 
of houses fitted with modern grates 
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capable of burning solid fuel smokelessly. 
They had no desire to make these com- 
pulsory smokeless zones, but had em- 
barked on a publicity campaign to secure 
the voluntary co-operation of every 
resident in the area. The co-operation 
of the local community associations, 
churches, chapels, gardening associations, 
etc., had been sought, and obtained, and 
they were hoping by this means to establish 
voluntary smokeless areas in districts 
where there was little or no industrial 
pollution. But its success depended 
almost entirely on the availability and 
reasonable price of solid smokeless fuels. 
They must be as readily available as coal 
at a price that would compare favourably 
with the present price of household coal. 
They had been assured locally that coke 
and other solid fuels would be available 
and preference would be given to areas 
where this experiment was being made. 
But in these days of rising costs, price 
was an important factor and the Gas 
Board might seriously consider a reduction 
in the price of coke for household pur- 
poses. 


E. J. Winfield (Castleford) said he was 
a practising sanitary inspector and also 
had the honour to be Chairman of the 
West Riding of Yorkshire Regional 
Smoke Abatement Committee. He hoped 
his remarks would not only be of interest 
but would also reassure both conference 
and Mr. Wilkinson that sanitary inspec- 
tors did in fact take a great interest in 
smoke abatement. 


The papers that afternoon were devoted 
to smokeless solid fuels. It was the aim 
and object of all interested in smoke 
abatement to have such materials 
supersede the use of bituminous coal. 
There were many aspects to the problem, 
but the discussion seemed only to be 
skirting the greatest problem of all—cost. 
One speaker had already suggested that 
their propaganda should be directed 
towards the housewife rather than her 
husband, to which he heartily concurred. 
He said that if they were to succeed in 
increasing the use of smokeless fuels they 
must have the support of the lady of the 
house, and she could be persuaded by 
financial inducement. In his opinion the 
current price of coke, etc., was the greatest 
drawback to its use. 


Mr. Winfield said that before leaving 
for the conference he had secured the 
ruling prices of fuels in his town. He 
found that the eight grades of coal fell 
from 110s. 2d. down to 60s. 2d. per ton 
or 5s. 7d. per cwt., down to 3s. 1d. pep 


Ss. 2d. per cwt., and Coalite was 135s. 8d. 
per ton or 6s. 103d. per cwt., plus id. for 
bagging. The coal prices were basic and 
were subject to a 5s. per ton decrease in 
the summer period and a 5s. increase in 
winter. Coke prices were static through- 
out the year. 


Accepting that coke was lighter by 
; 
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: Gas coke was 99s. 9d. per ton or 


weight and gave an increased bulk there 
was no inducement to housewives to turn 
from coal. He said there must be more 
tangible arguments. Commercial under- 
takings had realized that the housewife 
needed financial stimulus; even the mere 
men who were present would not be 
ignorant of the method employed to 
persuade housewives to purchase soap 
powders, namely the distribution of 
vouchers which could be cashed when 
purchasing the product. Some similar 
incentive was needed in their arguments 
with housewives. 


An equally serious problem was the 
installing of modern solid fuel appliances. 
Many had already been installed but were 
essentially in houses owned by the occupier 
or owned by local authorities. What of 
the vast number of “rented ’’ houses? 
Tenants were not prepared to spend £5 
or more installing a modern fireplace in 
someone else’s house. Equally so land- 
lords were not prepared to spend money 
installing firegrates which gave them no 
personal benefit. How then could they 
be secured? The member from Salford 
chad raised the desirability of paying 
grants; the Housing Act, 1949, had also 
been mentioned, but his fellow sanitary 
inspectors would agree with him that this 
Act had been stifled by its own restric- 
tions. 


- When this country sought to abolish 
that menace to health, the privy midden, 
legislation was produced which gave 
power to local authorities to meet half 
the cost of conversion, and Mr. Winfield 
suggested that such procedure could be 
applied to fireplace conversions and so 
‘assist in securing the appliances which 
were so complementary to smokeless 
fuels. 


_ Mr. G. E. Hall said in reply to the 
‘discussion that he was very pleased to be 
able to speak for the Solid Smokeless 
Fuels Federation on this occasion, but 
‘since he had been associated with the 
production of one of the papers only, he 
would confine his remarks to the subject 
matter of that paper. He thanked the 
“many speakers collectively for their en- 
-couragement and criticism and felt sure 
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that the discussion would prove a valuable 
addition to the transactions. 


Both Mr. Taylor and Mr. Winfield had 
raised the all important question of the 
cost of replacement of domestic appliances 
unsuited to the burning of solid smokeless 
fuels. Mr. Taylor had stated that this 
*“was the biggest obstacle to smokeless 
zones” and there were many who held 
this view. Mr. Hall agreed that this was 
certainly one of the obstacles but differen- 
tiated between private and Local Authori- 
ty property. For the former special 
arrangements would have to be made and 
in the case of Salford, the Gas Board had 
offered special deferred payments terms. 
Where the Local Authority were the 
landlords borrowing powers already 
existed and many were taking advantage 
of them to modernize the domestic 
appliances and also amenities of the 
older property. A number of examples 
had been given in the paper. There was 
quite a move in this direction at present 
and this move had been given the name 
*“ operation rescue.’ Mr. Taylor was 
quite right in stating that many of the 
older appliances will burn solid smoke- 
less fuels. This emphasized the need for 
an inventory of appliances in the proposed 
smokeless zone and of advice to the 
householders regarding their appliances. 
Sight should not be lost of the improved 
efficiency and convenience of the modern 
appliances and the longer life of furnish- 
ings, decorations etc., when burning 
solid smokeless fuels. In 1952 some 
2+ million users considered these advan- 
tages worth the cost of the mew appliance. 


Mr Hales had referred to the reduction 
of sunlight through “smog.” This was 
undoubtedly a big factor not only from 
the standpoint of the health of the com- 
munity, but also because solar radiation 
could help substantially to reduce the 
amount of fuel required to heat one’s 
home. One of the reasons advanced for 
the reduced fuel usage per house in 
America was that the hours of sunlight 
were longer than in this country. The 
estimate of appliance efficiency had been 
based on the statement of J. C. Weston 
referred to in the paper. Most of the 
appliances would have back boilers and 
only a few intermittently used appliances 
could be of the simple open fire type. 
They all agreed that appliances of the 
highest efficiency should be used and that 
at present these were of the convector 
open fires and openable stove types. 

Mr. Hall thanked Mrs. Charlton for her 
encouraging remarks and regretted that 


mention had not been made in the first 
paper of the very valuable work of the 
Women’s Advisory Council on Solid Fuel. 
Such mention would be made when the 
papers were printed in their final form in 
the transactions of the Society. 


In reply to Mr. Wilkinson, Mr. Hall 
said that the Coking Industry was well 
aware of its own shortcomings but he felt 
that one or two of Mr. Wilkinson’s state- 
ments were even so rather highly coloured. 
To rate coke ovens as having the highest 
nuisance value per ton of coal of all 
industrial fuel using appliances was quite 
frankly wrong. Whilst it was admitted 
that particularly at older plants smoke 
was emitted on charging the ovens, 
astronomically large tonnages of coal 
were processed and the amount of smoke 
emitted per ton was in fact quite slight. 
Mr. Hall did not consider that the recom- 
mendations made by the British Coke 
Research Association in 1946 were either 
punitive or in some particulars being 
discredited now; in its building pro- 
grammes the Industry was following the 
recommendations. He felt that the double 
collecting main now being installed on all 
new plants was a_ considerable step 
forward in reducing smoke emission and 
was surprised that Mr. Wilkinson from 
outside the Industry should cast doubt 
upon its efficacy. He added that the 
Industry was particularly concerned about 
problems of atmospheric pollution and 
work was continually going on behind 
the scenes to deal witii these matters. 
With regard to coke quenching, experi- 
ments were being conducted with different 
types of water sprays with a view to 
shortening quenching times, but it seemed 
necessary to point out that quenching 
towers did not emit smoke but water 
vapour. The dry coke cooling processes 
were, of course, effective, and there was 
no smoke emission but it was difficult to 
justify their general adoption on account 
of the high capital cost involved. 


Mr. J. O. Cooke, in reply to the 
discussion, also thanked the speakers for 
their contributions, which seemed to 
centre around the availability and cost 
of coke in the domestic market and the 
steps being taken to encourage its use. 


The second paper dealt fully with 
present and potential future availability 
There was no doubt, given the will, that 
considerably larger quantities of solid 
smokeless fuels could be made available 
to domestic consumers not only by 
increases in production, but by switches 
of domestic sized smokeless fuel now 
being supplied to non-essential markets. 
The paper showed how this could be done. 
The Federation fully supported the 
development of smokeless zones and it 
was proposed that the diversion of 
existing supplies of non-domestic solid 
smokeless fuels to domestic markets 
should take place concurrently with the 
establishment of these zones in high 
smoke pollution areas. 


On the question of relative cost of cokes 
and other solid smokeless fuels, the real 
issue was the relative cost of the output 
of useful heat into the room. The paper 
clearly showed that weight for weight 
coke had a very considerable advantage. 
In fact, in no part of the country could it 
be seriously argued that bituminous coal 
was cheaper than coke when used in 
suitable domestic appliances. 


The modern coke fire burning 14 hours 
a day seven days a week, consumes 
about 14 cwts. of coke per week, and 
gave out in doing so more heat than 
would be given out in burning 2 cwts. of 
bituminous coal. This, coupled with its 
cleanliness in operation, and if gas ignition 
were fitted its saving of labour and 
drudgery to the housewife, would surely 
be sufficient incentive to encourage 
householders to use it. These were the 
facts that must be brought home to the 
users. 


The supplying industries were still 
working under the _ restrictions and 
frustrations of rationing but were fully 
alive to their responsibilities. The Federa- 
tion was taking an active part in educating 
users by participating in fuel efficiency 
and building trades exhibitions and for 
the last three years had maintained a 
travelling mobile exhibition which had 
covered a large part of the country. This 
education work was being continued and 
intensified in the coming year both by the 
Federation and by its individual members. 
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THE EFFICIENT AND SMOKELESS 


COMBUSTION 


yy 


OF FUEL OILS 


K. H. Sambrook, B.Sc.Tech. 


Introduction 

Fuel oil is generally accepted as 
being a smokeless fuel and hence 
whilst a great deal of investigation has 
been carried out into the smoke 
produced from coal burning appliances 
comparatively little attention has been 
given to this aspect of fuel oil burning. 
In referring to fuel oil as a smokeless 
fuel, we mean, of course, that when 
burned in properly designed apparatus 
under normal conditions no visible 
smoke is emitted from the chimney. 
It is, however, possible to produce very 
considerable volumes of smoke from 
fuel oil, whilst to avoid smoke 
production and at the same time 
to obtain a high combustion efficiency 
demands a certain standard in the 
design of the apparatus and _ its 
maintenance, also if manual control 
is relied upon, a modicum of skill on 
the part of the operator. Where 


these elements are lacking, the plant is 
generally still operated so as to avoid 
visible smoke formation but at a 
reduced efficiency, consuming more 
fuel than is really necessary for the 
duty te-be met. 

The two major problems in fuel 
utilization today are conservation of 
fuel resources and reduction of at- 
mospheric pollution. In the succeed- 
ing sections it is hoped to show to 
what extent these desirable objects 
are achieved in the burning of fuel 
oils, to indicate standards of cleanli- 
ness and efficiency which should be 
attained by any well designed and 
well maintained oil burning plant, and 
to summarize, briefly, possible causes 
of sub-standard performance. 


Characteristics of Fuel Oils 


Table I gives the properties of 
typical samples of the three grades of 


TABLE I 
Approximate Average Analyses of Typical Samples of Domestic Fuel Oil (Gas Oil), 
Medium Fuel Oil and Heavy Fuel Oil, as marketed in the United Kingdom 


Specific Gravity at 60° F./60° F. 

Flash Point P.M:, c:c.,. °F. 

Viscosity, Redwood I @ 100° F., seconds 
Total Sulphur, % wt. 

Ash, % wt. 

Calorific Value, gross, B.T.U./Ib. 








Domestic Medium Heavy 
Fuel Oil Fuel Oil Fuel Oil 
0.835 0.930 0.960 

170 200 210 

34 200 900 

0.85 3.0 3s 
Negligible 0.03 % 0.05% 
19,600 18,900 18,700 
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fuel oil marketed in this country, 
namely: 

Domestic Fuel Oil (Gas Oil). 

Medium Fuel Oil. 

Heavy Fuel Oil. 

Broadly speaking, the application for 
these three grades is as follows: 

Domestic Fuel. Small fully auto- 
matic domestic oil burners having 
capacities up to 3 or 4 g.p.h. 

Industrial oil burners of small 
capacity where the cost of preheating 
the heavier fuels would be unjustified. 

Certain processes where the pro- 
ducts of combustion come into contact 
with the material being heated and 
where the product is such that it is 
essential that the combustion gases 
should be as free as possible of ash or 
other solid matter. 

Medium Fuel Oil. The medium 
fuel oil is used for the larger automatic 
oil burners and for industrial applica- 
tions where the cost of preheating is 
justified but where from considera- 
tions of the size of the individual 
burners or the nature of the process 
it is not desirable to utilize Heavy 
Fuel Oil. 

Heavy Fuel Oil. Heavy Fuel Oil is 
used for such applications as steam 
raising in both land and marine 
boilers and for industrial applications 
where the consumption involved and 
the capacity of the individual burners 
is sufficient to warrant the cost and 
complication of the necessary pre- 
heating of the fuel before burning. 

The influence of these fuel charac- 
teristics will be dealt with in consider- 
ing the methods by which fuel oil is 
burned in practice. 


Combustion of Fuel Oil 

Apart from very small proportions 
of impurities, petroleum fuels consist 
entirely of hydrocarbons—compounds 
of the two chemical elements carbon 
and hydrogen and the requirements of 
combustion consist in providing favour- 
able conditions for these two elements 
to combine with the oxygen in 
atmospheric air to form, in the case 
of carbon, carbon dioxide (CO,) and 


in the case of hydrogen, water vapour 
(H,0). 


The favourable conditions referred 
to are: gore 

(1) A sufficient supply of air. 

(2) Intimate contact between the 
fuel and the air. 

(3) A zone of high temperature 
which stimulates the elements to 
rapid and complete combina- 
tion. 

The first and third of these conditions 
are not difficult to meet. Air is 
plentiful and cheap. Ignition having 
been established, the high temperature 
zone is supplied by the flame itself, 
providing that it is not cooled too 
rapidly. 

It is in meeting the second condition 
—the intimate contact between fuel 
and air—that the art of the combustion 
engineer is chiefly directed, his object 
being to obtain such thorough mixing 
that, with little more than the theoreti- 
cally necessary air quantity, every 
particle of the fuel is completely 
consumed in the short time (usually 
less than one-third of a second) in 
which the mixture remains in the 
combustion chamber where the tem- 
perature is sufficiently high to support 
the combustion process. This is the 
crux of the problem of burning fuel 
with maximum efficiency and with the 
minimum of unburnt residue in the 
products. That for the highest effici- 
ency the excess air should be kept to 
the minimum is apparent when one 
considers that, after coming into 
contact with the material or surfaces 
they are designed to heat, the combus- 
tion gases must eventually pass into 
the chimney and any heat still con- 
tained in them is wasted so far as the 
useful heating process is concerned. 
The temperature of the gases when 
they reach the chimney is dependent 
on the design of the heating apparatus 
which may have a larger or smaller 
heating surface in relation to the 
quantity of heat to be absorbed, 
dependent on the relative importance 
of thermal efficiency, capital cost, 
space occupied, etc. The weight of 
gas passing up the chimney per unit 
weight of fuel burned is, however, the 
sum of the unit weight of fuel and the 


sight of air required to burn it. For 
ample, to provide 10 per cent. 
cess air, in theory a fuel oil requires 
yproximately 16 lbs. of air per lb. of 
el. In this case, 17 lbs. of combus- 
yn gases are formed. If, however, 
) per cent. excess air is supplied, that 
to say, 22 lbs. of air per lb. of fuel, 
en the weight of combustion gases 
23 lbs. and at the same chimney 
mperature the heat loss to the 
1imney will be increased in the ratio 
° 23 : 16, an increase of some 44 per 
nt. For reasons which cannot be 
scussed here, the supply of excess 
r to the flame, while resulting in a 
wer theoretical flame temperature, 
oes not as a rule reduce the tempera- 
ire of the gases entering the chimney. 
1 fact, the temperature at the 
limney iS increased when more 
<cess airissupplied. This results in 
irther loss both on account of tem- 
erature and of quantity of gas passing 
» the chimney per Ib. of fuel. 


tack Solids 

As the excess air is reduced a point 
-reached where some of the fuel can 
o longer find sufficient air to com- 
lete its combustion whilst it is still 
1a zone of sufficiently high tempera- 
ire. 

Except under special conditions fuel 
ils burn with a luminous flame. This 
iminosity is due to the presence in the 
ame of a very large number of 
xtremely small particles of carbon 
roduced by the cracking of the 
apour distilled from the fuel. In 
he presence of oxygen, and if main- 
ained at a sufficiently high tempera- 
ure, these particles burn to carbon 
lioxide. 

When burning the heavier grades of 
uel oil cracking of the fuel in the 
iquid droplet stage may also occur 
nd give rise to the formation of 
arger particles composed of carbon 
nnd ash, and often having the form of 
. hollow sphere of lattice construction. 
These are, as it were, the skeletons of 
he original droplets of the atomized 
pray after the lighter fractions have 
yeen distilled off and the heavier 
esidue cracked with the emission of 


further light products, leaving behind 
the carbon and ash. Here again, 
given the necessary conditions of 
temperature and oxygen supply the 
carbon can be consumed, leaving only 
the incombustible ash. 

Particles of both types, in which the 
carbon is not completely burned 
before they escape from the zone 
where the necessary conditions exist 
for continued combustion together 
with particles of ash, are given the name 
of *‘ Stack Solids.”’ At normal con- 
centrations they may be quite invisible 
to the naked eye, and it is only when, 
due to poor combustion conditions, 
they have reached the concentration 
visible to the eye, that they can 
reasonably be termed “‘ smoke.”” The 
concentration of stack solids necessary 
to produce visible smoke has been 
assessed by methods which will be 
described in the following section. 


Methods of Smoke Detection and 
Measurement 

Apparatus for the measurement of 
the stack solids in combustion gases 
has been developed using three 
different principles: 

(a) Filtration and weighing. 

(6) Filtering the combustion gases 
through paper and measuring 
the discoloration produced,— 
either by matching visually 
against a standard chart or by 
optical means. 

Measuring the degree of light 
obstruction or reflectance pro- 
duced by the stack solids. 

Of these three methods the first has 
the advantage of being an absolute 
rather than a comparative measure- 
ment but, in general, is a tedious 
procedure and a test occupies a con- 
siderable time. One apparatus of 
this type is shown diagrammatically 
mm Fig). 1. “Fhe? fiter-consistsofia 
thimble of alundum through which 
the combustion gases are drawn by a 
vacuum pump. An orifice gauge is 
used to control the sampling rate and 
the readings are integrated to give 
the total volume drawn through the 
filter. With this particular apparatus, 
80 cu. ft. measured at 60°F. 30 in. Hg 


(c) 
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is drawn through the filter over a 
period of one hour. At the comple- 
tion of the tests the filter is placed in a 
desiccator and, after cooling, is 
weighed and the increase in weight 
noted. Since the weight of deposit 
compared with the weight of the filter 
is small, great care has to be taken in 
order to obtain accuracy. The method, 
though cumbersome, gives results 
which are closely repeatable, and is 
used to calibrate the comparative 
methods. In another apparatus de- 
signed by B.C.U.R.A., the combustion 
gases are drawn through a narrow 
annulus between a cylindrical heating 
element and an outer sheath of 
aluminium foil. The stack solids 
are deposited on the surface of the 
foil by thermo-repulsion. The alu- 
minium sheath can be removed from 
the apparatus and the deposits weighed 
and examined. The advantage of this 
method over that previously described 
is the low tare weight of the deposition 
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surface which 
weighing. 

Fig. 3 shows diagrammatically an 
apparatus developed by the Shell Oil 
Company in the U.S.A. for the rapid 
assessment of stack solids. A small 
motor-driven vacuum pump draws a 
sample of the combustion gases 
through a disc of filter paper for a 
period of one minute, the pressure 
drop across the paper being main- 
tained constant at 3 in. Hg. The 
filter paper is then removed and the 
discoloured spot matched against a 
*“comparator”’ scale which consists 
of a number of circles having shades 
graduated from 0—white to 9—black. 
The nearest matching shade is desig- 
nated as the Shell Smoke Number. A 
Shell Smoke Number of 6 represents 
the lowest concentration of stack 
solids which is just visible at the 
chimney under favourable conditions. 
Thus, one can distinguish between 5 
shades or 10 half shades of “‘ smoke ”’ 


simplifies accurate 
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below the least which is visible to the 
naked eye. This instrument is avail- 
able commercially in the United 
States as a portable instrument for 


| field use in two forms, one with a 


motor-driven vacuum pump and auto- 
matic timing and gas volume regu- 
lation; the second in the form of a 
light hand pump of which ten full 
strokes give results identical with those 
obtained in the more elaborate instru- 
ment. 


In smoke measuring instruments. of 


the third type a beam of light is 
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directed on to a photo-electric cell 
across a fixed thickness of gas. 


The 
reduction in the intensity of the light 
over that passed by an equivalent 


thickness of pure air is indicated by 
a reduction in voltage produced by 


the photo-electric cell and its associa- 
ted equipment and serves as a 
measure of smoke intensity. This 
type of instrument has the advantage 
of giving instantaneous response to 
changes in smoke value but suffers 
from the disadvantage of very variable 
sensitivity according to the density of 
the smoke. Fig. 4 shows the readings 
of a photo-electric type plotted against 
Shell Smoke Numbers, and it will be 
seen that there is very little change in 
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the reading of the photo-electric 
instrument below the commencement 
of the visible smoke range, i.e., a 
Shell Smoke Number of 6. By 
altering the sensitivity of the photo- 
electric device it can, of course, be 
made sensitive over any particular, but 
limited, range. Where it is desired to 
cover a large range the advantage lies 
with the filter paper method. 

Generally speaking, the first method, 
that of filtering and weighing, is only 
suitable for laboratory use. Instru- 
ments employing filtration and colour 
matching are available in portable 
form, and probably form the most 
satisfactory device for field testing 
and for taking spot readings. The 
photo-electric type is best suited for 
permanently installed boiler-house in- 
struments where qualitative indication 
only is required. 
Test Results 

To assess the efficiency of a fuel oil 
burner, i.e., its ability to achieve 
complete combustion of the fuel with 
the minimum quantity of excess air, 
the two essential measurements are: 

(a) CO: content of the flue gases 

as a measure of excess air. 
(b) Stack solids content as a measure 
of completeness of combustion. 


(AMPS OROP 


PHOTO ELECTRIC SMOKE METER 





SHELL SMOKE N° 


Fig4 


Given these two figures the per- 
formance of the burner may be 
expressed in terms of the highest CO, 
content (lowest excess air ratio) which 
can be employed without exceeding 
a certain smoke measurement. In 
burner tests carried out at the Shell 
Laboratories the maximum permis- 
sible smoke is fixed as No. 5 on the 
Shell Smoke scale, which is, roughly, 
one smoke number less than that at 
which visible smoke can just be 
detected at the chimney. What this 
means in terms of stack solids is 
shown by the correlation curves in 
Fig. 2, the weight of stack solids 
having been determined by the alun- 
dum filter method. It will be seen 
that the correlation between stack 
solids and smoke number for the 
heavy grades of fuel is very different 
from that for the distillate fuel 
(Domestic Fuel Oil or Gas Oil), the 
former giving 5 to 12 times the weight 
of stack solids with the same smoke 
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number. Thus, the permissible limit 
of smoke number 5, corresponds to a 
stack solids content of 0.015 grains/cu. 
ft. when Domestic fuel oi! is burned, 
and approximately 0.10 grains/cu. ft. 
when burning the heavier fuel oils. 
This discrepancy is a feature of 
optical methods of smoke measure- 
ment and is caused by the different 
types of particles produced from the 
light and heavy fuels respectively. In 
the case of the light distillate fuels, the 
majority of the free carbon formed 
during combustion arises from crack- 
ing of fuel oil in the vapour state. In 
the case of the heavy fuels which do not 
vaporize completely below their crack- 
ing temperature, cracking in the liquid 
state also occurs, giving rise to a 
proportion of larger particles, as 
already explained. 


In the filter paper method of assess- 
ment by colour matching, a certain 
shade of grey is produced when a 
definite proportion of the white paper 
is covered by more or less black 
particles. It is, therefore, the area 
of the particles and not their volume 
which determines the shade produced, 
and for a certain percentage of black 
to white larger particles will produce 
a larger volume of deposit on the 
paper. In theory, therefore, one 
might expect that for a given shade of 
grey the weight of deposit would be 
proportional to the diameter of the 
particles. Actually, however, the filter 
paper does not have a completely 
smooth surface but consists of a mat 
of fibres in which the finer particles 
are embedded and, also, the larger 
particles have, as a rule, a hollow 
structure and a lower apparent density. 


Logically, one should permit a 
higher smoke number when burning 
a light distillate fuel than when 
burning heavy fuel. To do _ s0, 
however, would either mean tolerating 
with distillate oil burners operation 
in the visible smoke range, or reducing 
the permissible smoke number with 
heavy fuel oil burners to a value 
which would be difficult to attain with 
a reasonably low percentage of excess 
air. In this connection, it should 
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also be borne in mind that the heavier 
residual fuel oils contain smail but 
appreciable quantities of ash which 
add to the stack solids represented 
by any unburnt carbon. 


The relationship between the weight 
of stack solids and the Shell Smoke 
Numbers is not quite linear but for 
heavy fuel oils the deviation is within 
the limits of accuracy of the method. 
For solids produced by the combus- 
tion of a distillate fuel, however, a 
better approximation is given by the 
formula: 


Shell Smoke No. / grtains/1000 fts ) 
= 6.85 logio 2.4 


For the subject under discussion in 
this paper it is perhaps better to express 
the stack solids in the combustion 
gases as a percentage by weight of the 
fuel burned. The volume of the flue 
gas produced per lb. of fuel will, of 
course, depend upon the quantity of 
air supplied for combustion and, there- 
fore, on the CO, content of the flue 
gases. For petroleum fuels, the volume 
of flue gases is given approximately by 
the formula: 


2700 
CcC0O2% 


24 for light fuel oils 
22 for heavy fuel oils 


cu. ft./Ib. at 60° F. 
760 mm. Hg. 








SHELL SMOKE NUMBER 


Applying this to the correlation 
curves given in Fig. 2, and assuming 
that a CO, content of 11 per cent. can 
be obtained in the case of both fuels 
with a Shell Smoke Number of 5, the 
amount of stack solids expressed as 
a percentage of the weight of fuel 
burned is: 

For distillate fuel .. 0.06 per cent. 

For heavy fuel oil .. 0.38 per cent. 
The above figures represent what may 
be regarded as the lower limit of 
acceptable performance for first class 
oil burning systems. They by no 
means represent the optimum that 
can be obtained. Indeed, we have on 
occasion when burning gas oil in our 
laboratories, particularly under con- 
ditions where a fairly high percentage 
of excess air is permissible, obtained 
a Shell Smoke Number of zero, 
whereas the laboratory air gave a 
definite smoke shade approximately 
to No. 4 on the Shell smoke scale. 
This may seem more credible when it 
is explained that our laboratory is 
situated in close proximity to two 
Power Stations and adjoining a large 
gasworks. Again, when burning heavy 
fuel oils in our stack solids measuring 
apparatus, we generally maintain as 
a matter of convenience, a CO, 
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content of 12 per cent., corresponding 
to approximately 30 per cent. of 
excess air, and have no difficulty in 
obtaining Shell Smoke Numbers less 
than 2, corresponding to 0.2 per cent. 
by weight of fuel consumed. 

Table II shows the results of some 
measurements of stack solids carried 
out on two industrial boiler plants 
using pressure jet oil burning equip- 
ment having well designed air control. 
It will be seen that the stack solids in 
the flue gases represent only from 4 
per cent. to less than 4 per cent. of the 
weight of fuel burned. Tests | to 4 
comprising measurements at various 
boiler loads illustrate the fact that the 
stack solids as a percentage of the fuel 
burned may be higher at partial loads 
than at full load. The reason for this 
is that the air control is designed to 
pass the air required under full load 
conditions and at partial loads the 
quantity of air and therefore its 
velocity into the furnace is reduced, 
creating less turbulence and _less 
thorough mixing of the air and fuel. 

Tests 5 to 8, all carried out at the 
same boiler load clearly show how, as 
excess air is reduced, the stack solids 
are increased. The increase in stack 














solids from 0.24 to 0.39 per cent. 
represents an almost negligible loss 
in the heating value obtained from the 
fuel whereas a considerable saving is 
achieved by reducing the excess air 
fromi_59 per cent) to: IZ. per Cent, eA 
further reduction to 3 per cent. excess 
air as shown in Test 8 brings the 
quantity of stack solids into the region 
where visible smoke is just apparent 
and it will also be noted that a small 
additional proportion of the carbon 
is only partially burned to carbon 
monoxide. This gradual increase in 
CO: content and stack solids, as the 
excess air is reduced, combined with 
the ability to operate with only 3 per 
cent. excess air and yet produce only 
very light smoke and only | per cent of 
CO in the flue gases is an indication of 
very good air regulation and mixing. 


In Fig. 5 the results of Tests 5 to 8 
are shown in comparison with those 
obtained in tests at the Fuel Research 
Station on a hand-fired Lancashire 
boiler burning bituminous coal. (F.R.S 
Technical Paper No. 53). Whilst no 
exactitude can be claimed for this 
comparison owing to the different 
nature of the stack solids, it shows 
that the stack solids produced from 














TABLE II 
Approx. Flue Gas Analysis Stack Solids 
Test Boiler % Dry Flue Gas Excess | Shell — 

No. Output ee =e eer Smoke | Grains eA 
No. per Fuel 

lb./hr. CO; Oz CO Ts Cis fi. wt. 
| 2,000 10.2 7.6 0 5] 54 0.110 0.43 
2 5,300 12.0 — = 30 54 0.110 0.39 
3 8,000 12.4 4.5 0 26 44 0.090 0.31 
4 8,000 (hae as 0 33 3 0.065 OS 
5 4,800 9.7 8.0 0 59 3 0.065 0.24 
6 do. 12.4 4.5 0 26 4 0.082 0.28 
7 do. 13.4 Phe 0.5 12 5 0.100 0.31 
8 do. 14.2 Mee) 1.0 3 if 02135 0.39 





























Tests 1-4 Sinuflow Economic Type Boiler. 
Rating 9,000 Ib. steam/hr. 


Single furnace. 
Tests 5-8 


Economic Type Boiler. 


Rating 8,000 lb. steam/hr. 


Double furnace. 
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oil fuel are considerably less than 
those from bituminous coal at all 
excess air quantities below 60 per cent. 
and that with oil fuel the excess air can 
be reduced to less than 10 per cent. 
without giving rise to visible smoke. 
With bituminous coal the stack solids 
were above the lower limit of visible 
smoke at all values of excess air 
below 60 per cent. and increased very 
rapidly as the excess air was reduced 
below 20 per cent. The higher 
emission of stack solids from  bitu- 
minous coal is partly due to the higher 
ash content. If the ash in the com- 
bustion gases is deducted the curve 
for full load conditions coincides 
approximately with that shown int tite 
graph for total stack solids under 
half load conditions. It will be seen 
that the stack solids due to incom- 
pletely burnt conbustible matter in 
coal is still very much greater than the 
total stack solids from Heavy Fuel 
Oil. 

Since for a given heat input and 
excess air ratio, the volume of com- 
bustion gases is approximately the 
same for fuel oil as for bituminous 
coal, the comparison (with the reserva- 
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tion mentioned above) also holds for 
the total quantities of solids emitted 
for the same heat input. In support 
of this comparison between the 
results of the F.R.S. tests and those 
on fuel oil it may be noted that a Shell 
Smoke No. of 6, which roughly 
represents the lowest limit of visible 
smoke, corresponds, with Heavy Fuel 
Oil, to a stack solids concentration of 
7.7 erany,| 1,000 cu. Tt.; approximately 
equivalent to F.R.S. Smoke No. 3: 
This number is given as the lower 
limit of light grey smoke from 
bituminous coal and the two methods 
are therefore in close agreement at 
this concentration. 


Surface Deposits 


From the point of view of atmos- 
pheric pollution, it is only those 
stack solids which are carried out 
from the chimney by the combustion 
gases which come into consideration. 
Apart from these gas borne solids, 
however, imperfect combustion may 
cause carbon deposits in the combus- 
tion chamber or on the heating 
surfaces of the boiler. Deposits in 
the combustion chamber are generally 


caused by an imperfectly atomized 
fuel spray or a spray of unsuitable 
shape striking the surfaces of the 
combustion chamber where, depend- 
ing on the nature of the fuel and the 
temperature of the surfaces, they may 
distil or crack, and in the latter case 
leave behind a residue of hard carbon 
which, due to its compact nature and 
situation, is in an unfavourable 
condition for combustion. Carbon 
deposits caused by spray impingement 
will generally burn away slowly 
providing that the surface on which 
they are formed is sufficiently hot and 
that the necessary oxygen is present. 
During operation, however, once a 
deposit is formed, it increases the 
amount of impingement and_ the 
deposit forms more rapidly than it 
burns away. 


With atomizing burners the whole 
of the oil should be in suspension and 
hard carbon deposits of the type 
described above should not occur 
unless the atomization is poor or the 
burner is giving too wide a spray 
angle for the width of the combustion 
chamber. In vaporizing burners how- 
ever, the fuel is gasified by bringing it 
into contact with a hot surface 
generally maintained at the requisite 
temperature by heat radiated or 
conducted from the flame. In order 
to avoid the accumulation of hard 
carbon deposits in this class of oil 
burner it is essential that the tempera- 
ture of the vaporizing surface shall be 
limited by correct design, so that it is 
sufficient to vaporize the fuel but 
below the temperature at which the 
fuel cracks. Conversely, this class 
of burner is restricted to a fuel which 
can be completely vaporized at a 
temperature below that at which 
any appreciable cracking occurs. The 
tendency of a fuel to crack and leave 
behind carbon deposits when vaporized 
by heating is indicated by the Conrad- 
son test in which this process is carried 
out under standard conditions. The 
medium and heavy fuel oils give 
appreciable Conradson carbon values 
but the figure for gas oil is very low. 
The heavier fuels are therefore un- 


suitable for use in vaporizing burners. 
It should be emphasized that the 
conditions of the Conradson test are 
quite different from those under 
which the combustion of fuel oil in 
atomizing burners takes place and the 
fact that a fuel has a Conradson 
carbon content of say 6 per cent. does 
not mean that 6 per cent. of the fuel 
will be unconsumed on burning. There 
is in fact no correlation between 
Conradson carbon content and the 
stack solids remaining after combus- 
tion. 


Deposits on heating surfaces of 
boilers or other forms of heat ex- 
changer result from some of the gas 
borne stack solids falling out of 
suspension. Their effect is to increase 
the resistance to heat transmission of 
the heating surface and thus lower 
the efficiency of the apparatus. 


Fig. 6 summarizes the results of a 
series of tests carried out at the Oil 
Burner Laboratories of the Shell Oil 
Company, U.S.A. to determine the 
effect on the efficiency of a domestic 
boiler of oil burners operating with 
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various degrees of smoke as measured 
by the Shell Smoke Meter. It will be 
seen that after a period of 20 days 
with a No. 3 Smoke Number the 
efficiency of the boiler has been 
reduced by only 2 per cent of its 
original efficiency, whilst No. 6 
Smoke Number resulted in a drop of 
6 per cent. and. the No.9 Smoke 
Number of 14 per cent. of the original 
figure. 

In the above tests, a light distillate 
fuel was used. As already mentioned, 
when burning heavy fuel oils the 
weight of stack solids for a given 
smoke number is several times greater 
than when burning a light distillate 
fuel and one would expect, therefore, 
that if the above tests were repeated 
using heavy fuel oil, the drop in 
efficiency due to the accumulation of 
surface deposits would be much more 
rapid. Although it has been shown 
that with first-class oil burning equip- 
ment it is possible to use as little as 
10 per cent. excess air without pro- 
ducing visible smoke, the gain in 
efficiency as compared with burning 
with 15-20 per cent. of excess air may 
well be nullified by the reduction in 
heat transmission due to more rapid 
fouling of the heating surfaces. 


Gaseous Products 

The main gaseous products of com- 
bustion from petroleum fuels when 
burned with excess air are nitrogen— 
oxygen—carbon-dioxide and _ water 
vapour. These are all colourless, 
odourless, non-poisonous gases 
already naturally present in the atmo- 
sphere. Of the minor constituents, 
the most important from the point 
of view both of plant operation 
and atmospheric pollution are oxides 
of sulphur arising from the combus- 
tion of the sulphur in the fuel which 
as will be seen from Table I may vary 
from less than 1 per cent in the case of 
Domestic Fuel Oil (Gas Oil) up to 
about 34 per cent. in the case of 
Heavy Fuel Oil. In comparing these 
sulphur percentages with those present 
in other fuels the comparative quan- 
tities of fuel used for a given duty must 
be taken into account. Depending 
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on the application, fuel oil, on account 
of its high calorific value, the ease 
with which it can be controlled and 
regulated and the high combustion 
efficiency obtainable, may _ replace 
from 14 to 2 or more tons of solid fuel. 
Hence a sulphur content of 3.5 per 
cent. in Heavy Fuel Oil is equivalent 
as regards the emission of sulphur 
dioxide for a given duty to a sulphur 
content “of 41.75 per. Ccemt...t0.2)3 7 per 
cent. in solid fuel. 

Although a great deal of investiga- 
tion has been carried out by oil 
companies on the possibility of 
removing sulphur in the refineries, no 
process has yet been discovered which 
will enable sulphur to be removed 
froin fuel oils at anything like an 
economic cost. Some promising re- 
sults have been obtained by introduc- 
ing either into the fuel or the combus- 
tion chamber materials which will 
react with the sulphur products. 
These may solve the problem of sul- 
phur corrosion in the plant but are 
likely to increase rather than reduce 
the amount of solid matter emitted 
from the chimney although possibly 
this may be less injurious in nature. 

The fact that the combustion of oil 
fuel results in a very small proportion 
of solids being emitted may favour the 
dispersion of sulphur products into 
the upper air and thus reduce the 
probability of harmful concentrations 
in the atmosphere. This, however, 
remains to be proved. 

The production of carbon monoxide 
from normal oil burning plants is 
extremely small and it is unusual to 
find more than about 1 per cent. of 
CO in the combustion gases even 
when the excess air has been reduced 
to a point giving rise to the production 
of visible smoke. Carbon monoxide, 
where present, is usually accompanied 
by about half its volume of free 
hydrogen. 


Possible Causes of Smoke Emission 


The three requirements for complete 
and efficient combustion of fuel oil 
have already been stated, namely, a 
sufficient air supply, rapid and thor- 
ough mixing giving intimate contact 


between the fuel and the air, and a 
sufficiently high temperature main- 
tained until combustion is complete. 

The possible causes of smoke being 
produced by faults in installation or 
maintenance of oil burner apparatus 
will therefore be briefly summarized 
under the heading of these three 
requirements: 


Insufficient Air Supply 

Inadequate chimney or deterioration 
of induced draught fan. 

Accumulation of deposits (a_ self- 
aggravating effect). 

Air infiltration due to leaky doors or 
boiler settings. 

Inadequate ventilation of the boiler 
room. 

Failure to open air registers or increase 
air pressure before increasing oil 
supply. 

Air controls should be maintained 
in good order so that they can 
be set quickly and accurately. 

Uncontrolled fluctuating in fuel supply 
due to fuel viscosity (i.e., tempera- 
ture) variations and/or unsuitable 
fuel control valves. 

Where fuel rate is controlled by a 
valve as is usual in steam and air 
atomizing burners, the valve 
should always be of the “‘ meter- 
ing’? type and protected by a 
filter having openings smaller 
than the opening in the valve at 
the minimum operating position. 


Poor Fuel and Air Mixing (Fuel 

atomization and air control) 

Bad atomization by worn or damaged 
nozzles (pressure jet burners). 

Fuel supplied at too high viscosity (too 
low temperature) either due to poor 
temperature control or large and/or 
unlagged branch lines between point 
of temperatureregulationand burner. 

Atomizing agent pressure too low 
(air or steam burners) or excessive 
pressure losses in supply pipes. 

Unsuitable choice of atomizing nozzle 
(pressure jet burners) giving either 
too wide a spray resulting in fuel 
impingement on furnace walls or 
too narrow a spray giving coarse 
atomization and heavy fuel con- 
centration in the centre of the spray. 


Fuel pressure too low (pressure jet 
burners). The smallest nozzle op- 
erated at the highest pressure should 
be used to meet a given ioad. 

Parts of air director damaged—air 
cones—swirler vanes burnt away 
or distorted. Adjustable controls 
jammed. 

Refractory quarls (brickwork throats) 
damaged or displaced. 


Flame Chilling 

Insufficient distance between burner 
and cold surfaces (e.g., in water tube 
boilers) in relation to burner type 
and output. 

Large excess of air resulting in low 
furnace temperature. 

In extreme cases this can lead to 
white smoke (unburnt oil vapour). 
This sometimes occurs in marine 
boilers when manoeuvring due 
to cutting out burners without 
reducing air register openings or 
air pressure. 

Indirect mixing air heaters, admission 
of diluting air into combustion 
chamber or before combustion of 
fuel is complete. 

Insufficient refractory around root 
of the flame. 

Although the majority of atomiz- 
ing burners will give clean com- 
bustion in a water cooled, unlined 
combustion chamber with only 
sufficient refractory to protect 
any uncooled surfaces, in some 
instances the provision of a small 
amount of refractory near the 
root of the flame materially assists 
rapid and clean combustion. 

For certain high temperature 
furnaces, types of oil burners are 
used which do not produce 
stable flames in a cold environ- 
ment. Attempts to use these oil 
burners before the furnace has 
been brought by other means to a 
temperature of perhaps 500°C. 
can give rise to smoke formation 


until working temperature is 
attained. 
Smuts 


A source of atmospheric pollution 
sometimes experienced is the sporadic 
emission of smuts which can occur 





even where the stack solids in the flue 
gases are well below the visible smoke 
limit. The size of the average smut 
is very much bigger than that of the 
stack solids which can be filtered from 
the products of combustion, and it 
is reasonable to assume that these 
smuts are formed by the conglomera- 
tion of stack solids. These conglomera- 
tions may be formed when the 
combustion gases come into contact 
with the surfaces below their dewpoint, 
as for example, when warming up 
boilers or when unlined steel chimneys 
are used in conjunction with high 
efficiency boilers giving low flue gas 
temperatures. Since every gallon of 
fuel oil burned creates a gallon of 
water, any surfaces below the dew- 
point of the gases become wet with 
condensed moisture and provide an 


excellent soot trap. When the tem- 
perature of the flue gases is increased 
as a result of increasing the boiler load 
or as the watez temperature rises, 
surfaces which were previously damp 
may dry out and the conglomerations 
of soot break away and are carried 
out of the chimney as smuts. 

The remedy is to pay particular 
attention to clean combustion during 
the warming up period and to the 
regular removal of deposits from 
boiler and chimney surfaces. In the 
case of steel chimneys the inside 
surface may be coated with a lining of 
insulating refractory such as vermicu- 
lite/cement mixture or where the flue 
gas temperatures are low they may 
be insulated externally and the insula- 
tion protected by light metal sheeting 


Discussion 


Sir Ernest Smith, opening the discus- 
sion, said that an important factor in the 
use of oil firing was the training of firemen 
particularly in the operation and manipu- 
lation of oil burners and the regular 
changing of jets. From the health 
point of view he was particularly con- 
cerned with the congestion of motor 
traffic, including buses, as in London, and 
the emission of carbon monoxide and 
exhaust gases from badly adjusted 
machines, especially during a still atmos- 
phere and fog. He thought that it was 
likely that this was one of the causes of 
mortality during the London fog in 
December, 1952. 


Dr. Parker said that dense clouds of 
black smoke could be emitted from the 
combustion of fuel oils in boilers and 
other furnaces, if the burners were not 
kept clean and they were not properly 
placed in relation to the furnaces, and if 
the arrangements for admission of 
secondary air were not entirely satis- 
factory. It was certain, however, that 
there was much less difficulty in securing 
smokeless combustion of fuel oil than 
with bituminous coals. An extension of 
the use of fuel oil in place of coal should 
therefore, tend to reduce the amount of 
air pollution by smoke. There was no 
doubt, however, one problem that re- 
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quired much more attention. This was 
the emission of smoke and deleterious 
gases from the exhausts of oil-fired 
diesel engines being used in an increasing 
number of road vehicles. In Dr. Parker’s 
view much of the smoke from a number of 
these vehicles now on the road was due to 
bad maintenance of the engine and bad 
adjustment. 

T. M. Ashford (Glasgow) associated 
himself with the observations of the 
previous speakers as to the importance 
and excellence of the subject matter 
presented by Mr. Sambrook. He said 
he would like to comment and emphasize 
on a number of the points already raised 
by the speaker. 

It was true that there was a general 
conception by the public that fuel oil was 
a smokeless fuel and that in operation it 
gave smokeless results. This popular 
conception was quite wrong as fuel oil 
could only be so regarded in those aspects 
if it were skilfully and carefully made use 
of, both as regards the type and manage- 
ment of the plants concerned. In com- 
parison with other solid fuels it could not 
be regarded as an entirely economical 
source of power or heating as in most cases 
the cost was in excess of solid fuel use. 
Convenience and availability were prob- 
ably the primary considerations when oil 


fuel installations were being adopted, 
these considerations involving the ques- 
tion of ease of installation, space occupied 
and rapid control, both as regards ignition 
and extinction. It also gave under 
proper control high efficiency. 


Where those suitable conditions of 
plant and maintenance did not obtain 
then oil fuel could be a veritable smoke 
producer and of a very obnoxious nature. 
Many of the complaints handled by him 
in the course of his daily duties were the 
result of maladjustment in those plants. 
It was found that the main cause of trouble 
was lack of attention to the necessary 
heating temperatures of the oil and also 
excessive fuel admission to the burners, 
without corresponding attention to air 
admission. 


In the majority of smaller installations 
it was the case that the executives in 
control and the operatives in attendance 
had been switched from solid fuel to oil 
fuel with only very perfunctory instruc- 
tions and meagre training in the use of the 
plant and the fuel, and it was doubly 
imperative that such potential personnel 
should have an adequate training in the 
control of such plant before taking over 
duties. As was the case in other spheres 
of fuel burning, it was unfortunate that 
rule of thumb methods were allowed to 
persist with the all too frequent emission 
of noxious oily smoke and fumes. 


Surely it should be the duty of the mak- 
ers and contractors in such installations 
to see that both the executives and the 
operatives received a thorough course of 
instruction prior to the use of such 
plants. The advantages, convenience and 
efficiency of oil fuel burning were un- 
doubted, but only when such people were 
both adaptable and knowledgeable. In 
almost all large scale installations these 
factors were given closest attention with 
resulting satisfactory operation. 


In connection with the emission of 
heavy exhausts and fumes from street 
vehicles, it could be said that in the main 
the regulations under the Road Traffic 
Acts controlling construction and use of 
those vehicles were enforced in most 
areas by the police authorities, although it 
was an undoubted fact that in still weather 
conditions the concentration of gases and 
fumes from the moderate exhausts of 
Diesel vehicles, especially in built-up and 
busy thoroughfares, created a problem. 
The main cause of trouble in that field 
was due to fuel oil injector problems due 
to excessive wear and maladjustment, and 
under the regulations both of those causes 


were regarded as culpable offences. It 
would be true to say, however, that the 
frequency of such excess emissions was 
only a fraction of that experienced in the 
earlier and pioneer days of Diesel 
traction. 


F. Taylor (Salford) offered his congratu- 
lations to the author on presenting a 
paper which bore the hall-mark of 
careful preparation. He felt that Mr. 
Sambrook had so thoroughly dealt with 
his subject that little scope remained for 
discussion. 


Nobody with experience of cil-firing 
would deny its superiority over coal. 
Ease of control and adaptability to a 
fluctuating steam-load were two of its 
attributes. Cleanliness in transportation, 
storage and firing were others. Combus- 
tion efficiency of the highest order was 
attainable on a properly designed and 
maintained plant. The primary require- 
ments were correct viscosity and effective 
atomization. Instrumentation was essen- 
tial to efficiency whatever the fuel. 


Sir Ernest Smith’s refererice to the need 
for supervision and interest in the boiler- 
house reminded Mr. Taylor that it must 
not be assumed that untrained labour 
could do full justice to oil-fuel. Trained 
Operators were as necessary with oil as 
with coal, for when combustion was poor 
stack smoke was of the vilest type. The 
very simplicity of the method encouraged 
pitfalls. 

Mr. Taylor stressed that oil fuel was 
particularly susceptible to price fluctua- 
tion and he could not forsee any appreci- 
able replacement of coal by oil in industry 
until, having regard to its superiority, 
the price was more nearly related to that 
of coal. Heé« recalled ‘that “m---1947 
industrialists were invited to change over 
to oil. The target was a national con- 
sumption of | million tons per annum. 
One firm spent nearly £10,000 in equip- 
ping six Lancashire boilers and providing 
storage and the necessary heating only to 
be confronted with three price increases 
totalling 24d. per gallon within eight 
months. The half-penny was the straw 
which broke the camel’s back. The 
firm reverted to coal. 


The present price of fuel oil, 185s. per 
ton, compared very unfavourable with 
coal at 80s. Mr. Taylor had found that 
even on a small plant, after making every 
conceivable allowance, the economic 
aspect could not be satisfied when the 
price of fuel oll vexceededali3os."per ton. 
Larger installations evaporating 30 to 
50,000 Ibs. per hour just could not afford 
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to burn it. 

Councillor G. B. Jones (Huddersfield) 
referred to the high sulphur content of 
fuel oil. All the sulphuric fuel oil passed 
into the atmosphere, either as sulphur 
dioxide or sulphur trioxide, and little if 
any remained in the residue, whereas with 
solid fuel a proportion remained in the 
ashes. Even after allowing for the 
greater calorific value of fuel oil com- 
pared with coal it was clear that more 
sulphur was polluting the atmosphere from 
oil than coal for a given heat usage. 


He suggested also that as combustion 
chamber temperatures were higher in oil 
furnaces than in coal furnaces more 
sulphur trioxide and thus sulphuric acid 
was given from burning oil than coal. He 
would like Mr. Sambrook’s views on this 
point. 

He pointed out that it should “be 
easier to remove sulphur from oil than 
from coal or coke and hoped the oil pro- 
ducers would push on with research and 
development of processes for removing 
this sulphur. He had seen one plant at 
an oil refinery where the sulphur was 
recovered as elemental sulphur in a readily 
usable form. Recovery in this way 
would not only reduce pollution but add 
to our national resources of sulphur. 
Our only available sulphur was in coal, 
which could be recovered during gas or 
coke manufacture, and in an hydrite now 
being used for sulphuric acid manufacture, 
but involving a much higher capital cost 
compared with plant using pyrites or 
recovered sulphur. 


We still had to import most of our 
sulphur requirements in the form of 
sulphur, pyrites or metallic sulphides and 
any sulphur recovered from imported 
crude oil would help our trade balance as 
the sulphur in the oil would cost nothing 
apart from recovery costs. He hoped 
Mr. Sambrook would touch on this 
point. 

F. J. Redstone (Bristol) said he hoped 
that Mr. Sambrook would not feel dis- 
appointed because contributors to the 
discussion had been rather reluctant in 
coming forward. In his opinion, this 
was very largely due to the fact that many 
people were only on the fringe of this 
subject which it was hoped would receive 
a great deal more attention at future 
Conferences. Of course oil fuel could be 
the cause of nuisance and a great deal of 
trouble was experienced with it from time 
to time. He would like to refer to one 
aspect in particular. 


Recently there had been a number of 
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complaints throughout the country in 
connection with the low level emission 
of fumes from oil powered road vehicles 
and in Bristol increased attention was 
being given to this matter by the Medical 
Officer of Health. 


The Public Transport Undertaking in 
Bristol was co-operating with a view to a 
reduction of this nuisance and the public 
had been asked, through the Press, to 
notify any particular instances, giving the 
time and place with registration number 
of vehicle, so that operation methods 
could be checked and adjustments made. 


Mr. Sambrook, replying to the discus- 
sion, said that Sir Ernest Smith has 
rightly drawn attention to the desirability 
of proper training of boiler firemen and of 
the management taking a greater interest 
in the way fuel was being burned in their 
factories. The reason that management 
generally paid little attention to conditions 
in the boiler house was, of course, that 
fuel costs in so many industries formed 
such a small percentage of the total pro- 
duction costs that a correspondingly small 
amount of attention was devoted to fuel 
utilization. Regarding the training of 
the firemen, a good deal was already 
being done in that direction and training 
classes had been organized, but all boiler 
operators were not able to take advantage 
of those facilities. Mr. Ashford had also 
referred to the question of the training of 
operators and had suggested that greater 
skill was required from the firemen when 
burning oil than when burning solid fuel. 
Mr. Sambrook said that he did not think 
that was really so because the majority of 
firemen exercised a great deal of skill in 
handling solid fuel. Since we in this 
country were all of us used to burning 
solid fuel in one form or another, much 
of that skill was taken for granted. The 
amount of skill required to burn fuel oil 
correctly was not greater, but the tech- 
nique was different. Much that a stoker 
had learned by experience in burning solid 
fuel, particularly the dependence of the 
rate of combustion on draught conditions, 
had to be discarded and new methods 
acquired when turning over to liquid fuel. 
AS was mentioned in introducing the 
paper, the fact that fuel oil was generally 
burned without smoke was because it 
could be so easily and exactly regulated. 
On the other hand, fuel oil was not 
inherently smokeless as were such fuels 
as anthracite cr coke and smoke could, 
therefore, be readily formed if the plant 
was not properly operated. One of the 
advantages of fuel oil was that it was 


amenable to automatic control which 
could be applied so as to relieve the 
firemen of the responsibility of making 
the correct adjustments. Automatic com- 
bustion control was particularly suited 
to the smaller installations where, as Mr. 
Ashford had pointed out, trained opera- 
tors were often not available. 


Dealing with the question of exhaust 
from vehicle engines mentioned by many 
contributors to the discussion, Mr. 
Sambrook replied that that subject had 
not been included in the paper because it 
had been thought that it could best be 
dealt with in a separate paper by another 
author. As Dr. Parker had pointed out, 
the exhaust from Diesel engines was less 
harmful from the atmospheric pollution 
point of view than that from petrol 
engines, although that from the Diesel 
engine was in the form of visible smoke 
and thus attracted more attention when it 
occurred. That, however, was not a 
common occurrence these days and the 
large transport authorities maintained 
well-equipped workshops and inspection 
facilities to check their injection equip- 
ment. Regarding the exhaust from petrol 
engines, an undesirable concentration was 
only likely to arise where a number of 
vehicles were concentrated in a confined 
space with their engines idling. That 
atmospheric pollution problem was, there- 
fore, bound up with the problem of traffic 
jams, but as no solution for the latter 
problem appeared to be in sight, it might 
well be that the technical problems would 
be solved first. The emission of products 
of incomplete combustion from petrol 
engines under idling conditions arose 
from the imperfections of the present 
method of distributing fuel to the engine 
cylinders by means of a carburettor. 
Other methods of fuel metering and 
supply were being actively investigated 
and although the object of those investi- 
gations was higher efficiency and fuel 
economy, they might also lead to a 
reduction in the emission of harmful 
exhaust products. 


Mr. Sambrook said he was in entire 
agreement with Dr. Parker’s plea for 
better instrumentation and better main- 
tenance of existing instruments. There 
were still far too many boiler houses 
where if the stoker wished to see whether 
he was making smoke or not he had to 
leave the boiler house and walk to the far 
corner of the factory yard in order to be 
able to see the top of the chimney. That 
was simply not good enough. Reliable 
smoke indicators were now available and 
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should be fitted in every boiler plant of 
any size. After all, one was bound by 
law to have on one’s motor vehicle an 
instrument to ensure that one did not 
unknowingly exceed the 30 m.p.h. limit 
in a restricted area. It was not, therefore, 
unreasonable to ask that an instrument 
should be fitted in every sizeable boiler 
house as a measure to prevent danger to 
health by atmospheric pollution. 


In reply to Mr. Taylor’s remarks 
regarding the economics of oil firing, Mr. 
Sambrook said it was true that as a result 
of the severe coal shortage in the winter 
of 1946-47 some conversions to oil firing 
were made which could not normally be 
justified. The total amount of oil fuel 
used in this country was only about 
3 per cent. of the coal used and the correct 
application of this comparatively small 
quantity of oil fuei was in those processes 
where it had special advantages and was 
able to replace a much larger quantity of 
solid fuel than was indicated purely on 
the ratio of calorific values. In general, 
the firing of large boiler plants was not an 
application which made the fullest use of 
the potential advantages of fuel oil. 
However, by employing oil firing for 
selected purposes, for example, the heating 
of hotels and large buildings in densely 
populated areas, fuel oil could make a 
much greater contribution to the reduc- 
tion of atmospheric pollution than was 
represented by its small tonnage in relation 
to solid fuel. 


In reply to Councillor Jones, Mr. 
Sambrook said he could assure him that 
the amount of sulphur dioxide converted 
to sulphur trioxide in the oil fired furnace 
was in fact very small, probably not more 
than 3 per cent. of the sulphur dioxide. 
Moreover, the proportion of sulphur 
dioxide converted into sulphur trioxide 
tended to decrease the higher the sulphur 
content of the fuel so that the amount of 
sulphur trioxide formed did not rise in 
proportion to the sulphur content of the 
fuel. In the case of solid fuel burning, 
the amount of sulphur which remained 
behind in the ash was only a very small 
proportion of that present in the fuel. 


The possibility of recovering sulphur 
from petroleum had been very thoroughly 
investigated by the major oil companies, 
and sulphur recovery from refinery gases 
was successfully practised. It was no 
doubt sulphur recovered in this way 
which Councillor Jones had seen at an oil 
refinery. | Unfortunately, however, no 
means had yet been discovered for 
removing the sulphur from fuel oils at 


anything like an economic price. 

The question of emission of fumes from 
road vehicles raised by Mr. Redstone had 
already been dealt with in replies to earlier 
speakers. It was interesting to hear that 


the Transport Undertaking in Bristol was 
enlisting the co-operation of the public in 
bringing to the attention of the Under- 
taking any instances of their vehicles 
transgressing in this respect. 


RESOLUTIONS 


After the Friday morning session of the 
Conference the following resolutions were 
proposed and were unanimously agreed. 
1. The Women’s Gas Federation urges 

the National Smoke Abatement Society 

to take special action in bringing the 
subject of smoke abatement to the 
notice of the women of the country, in 
particular by talks to women’s organi- 
zations, articles in the women’s Press 

(including the specialized journals of 

women’s organizations) and feature 


items in women’s sound and television 
broadcast programmes. 


2. That we, as a Conference, view with 


alarm the menace of fumes caused by 
the extension of the use of Diesel oil 
engines and faulty maintenance of 
these, and that all Local Authorities and 
Police be requested to enforce and if 
necessary increase their poweis to 
ensure minimizing or suppression of 
these fumes in the interests of public 
health. 
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September, 1953 at 10.00 a.m., and not 
for publication in whole or part until 
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SMOKE AND THE LOCAL 
AUTHORITY 


by 


Alderman Professor Frank E. Tylecote, 
M.D., D.P.H., F.R.C.P.Lond., J.P. 


Early History—Manchester 
as an Example 

Some months ago your Secretary 
suggested to me that this address 
should deal with ‘‘ Smoke and the 
Local Authority.” I then began to 
look into the early history of the 
concern of Local Authorities for smoke 
matters. I did not find this too easy 
and I must ask you to pardon me if 
my early references are somewhat 
weighted in the direction of Man- 
chester and Salford, as being easier 
to come by. In Manchester then 
we have to begin with a study of the 
doings of the manorial court or 
ae cOuLesLeet.,..Im.the 16th century 
their powers extended over the whole 
of the life of the town; by 1834, when 
Manchester passed its first bye-law 
(re industrial smoke) these powers had 
become limited to short weights, 
smoky chimneys, and offensive smells. 
In 1801 we note that a Nuisance 
Committee which had been appointed 
reported at the end of their report that 
—‘*the increase of steam engines as 
well as the smoke issuing from 
chimneys used over stoves, foundries, 
dressers, dyehouses and bakehouses, 
have become a great nuisance to the 
town unless so constructed as to burn 
the ‘smoak’ arising from them, 


which might be done at a moderate 
expense.” In 1838 the report of the 
Scavenging Committee concluded “ by 
these means it is hoped that as far as 
the peculiar soil of the district, the 
quantity of soot falling and the great 
traffic on the streets will admit, no 
just reason will remain for complaints 
on this subject.” I find that the 
Nuisance Committee appointed by the 
Police Commissioners about 1840 had 
to appoint inspectors and suppress 
nuisances and to carry out police 
regulations “‘ relating to the height of 
chimneys, for the purpose of prevent- 
ing nuisances arising from smoke and 

. . to take any steps which may 
be necessary for compelling the owners 
and occupiers of steam engines and fire 
engines to construct the fireplaces and 
chimneys thereof respectively in such a 
manner as most effectually to consume 
and destroy the smoke arising there- 
from.” 

In 1844 the Nuisance Committee of 
the Borough Council, which had from 
a year previously acted for the town- 
ship of Manchester, now gave place 
to a nuisance committee for the whole 
borough. This committee received 
special instructions about the suppres- 
sion of the smoke nuisance and was 
directed to enforce Section 75 of the 
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Borough Police Act against all parties 
throughout the borough “‘ who after 
due notice shall not so far as is 
practicable consume the smoke arising 
from their own furnaces.” :-It is 
interesting to note that the Court Leet 
still functioned to some extent and in 
1844 still fined or “* amerced ” factory- 
owners who allowed large quantities 
of smoke and soot to issue from their 
factory chimneys. In 1846 the Chief 
Constable reported “that it was 
common knowledge that the town was 
much freer from smoke than formerly” 
and in 1847 the Nuisance Committee 
appointed a special inspector for the 
suppression of the smoke nuisance. 
In 1865 Samuel Hurst was appointed 
Smoke Nuisance Inspector at 27s. per 
week. In 1850 it was reported that 
the smoke inspector had in the 
previous year taken observations of 
510 chimneys, served 67 firms with 
notices to improve their furnaces, and 
had cautioned the owners of 231 other 
mills; 19 had been summoned, of 
these 16 had been fined the other 
three being withdrawn on. its being 
shown that alterations were actually 
in progress to lessen the smoke. The 
first Manchester Smoke Inspector 
appointed under the smoke abatement 
powers in the Manchester Police Act 
of 1844 must have had an exciting 
time. He found one cotton mill 
emitting smoke for 8 hours 52 minutes 
out of a nine hours observation. Others 
varied from 8 hours 2 minutes to 1 
hour 50 minutes. 


Still the smoke nuisance persisted 
and -aicreased, In 1854 -Dr. J. P: 
Kay reported for the Manchester 
Board of Health that the district 
known as “Little Ireland’ was 
surrounded by some of the largest 
factories of the town ‘* whose chim- 
neys vomit forth dense clouds of 
smoke which hang heavily over this 
insalubrious region.” In 1844 and 
1845 Peel’s Tory Government’s Royal 
Commission reported that the pro- 
visions regarding smoke abatement 
found in certain local acts were to be 
generalized. About this time a body 
called the Towns Improvement Com- 


pany issued a report later confirmed 
by Dr. Lyon Playfair in which inter 
alia Manchester was complimented 
for its  anti-smoke proceedings 
‘““against powerful manufacturers ”’ 
and here Dr. Playfair put Manchester 
first “as it had hitherto done its duty 
so well.”’ 

In 1868 Dr. John Leigh was 
appointed Manchester’s first Medical 
Officer of Health, and soon the work 
of co-ordinating the committees was 
begun, and the Nuisance Committee, 
which had previously had the dealing 
with smoke problems as one of its 
duties became merged in the new 
Health Committee. 

In 1850 Archibald Prentice had 
written “‘ the volumes of smoke which 
continually issue from factory chim- 
neys and form a complete cloud over 
Manchester certainly make it less 
desirable as a place of residence than 
it is as a place of business; and the 
enjoyment of the inhabitants would 
be greatly increased could they breathe 
@ purer atmosphefe, and have a 
brighter and more frequent sight of 
the sun.” 

In 1854 the eminent Town Clerk of 
Manchester, Sir Joseph Heron (Town 
Clerk 1838-87) reported to the General 
Board of Health that “‘ dense smoke 
is hardly ever seen, and smoke of any 
description is very rarely and for very 
short periods observable.’ The Board 
replied, as one might have expected, 
‘“we regret to learn that Manchester 
with all the improvements effected is 
still a very “<smoky placer~~ Mus: 
Gaskell, however, found “* green fields 
and meadows” in her walks in the 
Greenheys district of Manchester— 
difficult to imagine today! 

So much for the Manchester of 
those days; now let us look how 
things were faring elsewhere. 

Salford had four part-time police- 
men doing the smoke inspection work 
in 1844; and one full-timer from 1854. 
Leeds had an inspector in 1905. It 
was left to the London Coal Smoke 
Abatement Society to appoint the 
first smoke inspector for the metro- 
polis and his name was Petty; it will 


live as long as our Jimmie Law’s 
predecessor at Sheffield—Nicholson, 
or as that of Alderman Adams at 
Newcastle. Birmingham had _ four 
smoke inspectors in 1903, whole or 
part-time. 


Edinburgh 

Interest in smoke abatement in 
Edinburgh does not appear to have 
begun until our member Allan W. 
Ritchie was appointed Chief Sanitary 
Inspector but at his instigation the 
local authority has got active in many 
ways—they have for instance a 
women’s association and the age-old 
appellation of ‘Auld Reekie’’ is 
losing force. 


Glasgow 

Even if we were not in Glasgow 
there could be no hesitation in naming 
that redoubtable Glaswegian, Bailie 
William Brownhill Smith, who gave 
as his reason for joining the City 
Council “a desire to secure some 
effective control over the pollution of 
the city’s air.” He used to lecture on 
smoke abatement, using lantern slides 
of his own manufacture and he, in his 
enthusiasm, journeyed as far as 
Pittsburgh, U.S.A., to give lectures on 
the subject. This was in 1913; in 
1920 he was a member of the Newton 
Committee on Smoke and Noxious 
Vapours Abatement, and he continued 
to do active work for smoke abate- 
ment until his final retirement in 1939. 
He was one of the founder members of 
the Scottish Division of the Society, 
then known as the Smoke Abatement 
League of Great Britain, and he was 
for many years acting vice-president 
—the Lord Provost for the time being 
acting as Hon. President. This is a 
most notable example of a voluntary 
worker pioneer finding he could do 
better work by joining the local 
authority and working from within. 
He died in 1948, aged 85. 


In considering the early smoke 
history of both Glasgow and Man- 
chester, we find references which 
suggest that smoke troubles in both 
these cases only began in the last 
century. McUre in 1736 found Glas- 
gow ‘surrounded by cornfields, kit- 





chen and flower gardens, and beautiful 
orchards, abounding with fruit of all 
kinds, which by reason of the open 
and large streets send forth a pleasant 
and odoriferous smell’? while Eyre 
Todd’s history states “‘ at the end of 
the 18th century the clear atmosphere 
began to be darkened with a coud of 
smoke.” 


Glasgow has for over 35 years been 
noted for its stokers’ classes. They 
have both elementary and advanced, 
and if a man after being certified 
holds down a job for over two years, 
he is entitled to a block grant of £25. 
Glasgow has through one of its most 
munificent benefactors shown us what 
atmospheric pollution is losing us 
from the aesthetic point of view for 
Sir William Burrell desiring first to 
donate to this city a valuable collec- 
tion of paintings, etc., felt himself 
compelled to make it a condition of 
the bequest that they should not be 
shown within ten miles of Glasgow 
and later left a quarter of a million 
sterling towards building a gallery as 
a home for the bequest, “* not less than 
thirteen miles from Glasgow Royal 
Exchange.” 


Before I leave Glasgow or Scotland 
I must remind you that the term 
“black smoke ~. which, except. m 
Nottingham and Leeds, is essential in 
the proof of a prosecution in England 
under section 104 of the Public Health 
Act, 1936 (but not under s. 101, where 
anuisance must be proved), is un- 
known in Scotland’s smoke byelaws. 
Here the adjective used is “ dense ”’ 
and two minutes of dense smoke in 
60 will suffice to make a prosecution 
proven. 


As I am speaking in Glasgow a 
word or two about the friendly 
rivalry between the two sister cities 
may not be out of place. I under- 
stand that Edinburgh concedes pre- 
cedence to Glasgow so far as smoke 
production is concerned and the gauge 
records would seem to confirm this. 
But in my part of the world we have a 
saying, ‘‘ Where there’s muck there’s 
money,” or, as you here probably say, 
“‘ brass,” so here may be a cause for 


rivalry! And the muck in the atmos- 
phere, though the said money got from 
it, accrues to the benefit both of those 
whom the U.S. call morticians and the 
profession to which I belong. But 
Auld Reekie—the name must have 
arisen in ages past when Glasgow was 
green fields and long before industrial- 
ization. Their smoke must have been 
domestic. I seem to have read some- 
where in Scott or elsewhere “‘ Reekie’s 
put her caps and bonnets on” of an 
occasion when, in those days, a 
prosecution for black—I beg Scots law 
and pardon, I mean dense—smoke 
would ensue. I am on more ticklish 
ground if I refer to another saying 
often quoted between two other 
rivals, ““‘ Manchester men and Liver- 
pool Gentlemen,”’ because I have also 
heard of saying that when a visitor 
arrives in Glasgow, Father says “‘ Put 
on the kettle..Mother~ “while. im 
Edinburgh he says “Turn on the 
wireless Jean.’ One last point to 
allay any possible fears: There is an 
expression peat-reek which refers to 
smoke from burning peat presumably 
used in a distillery, but also I believe, 
a synonym for the product of the 
distillery. I hereby declare that it is 
no part of the policy of this Society 
to wage war on or seek abolition of 
that commodity. 


Smokeless Zones 


Smokeless Zones, which we owe to 
the inspiration of our late Chairman, 
Charles Gandy, a Manchester barris- 
ter, are more suited for local control 
than are most features of Smoke 
Abatement propaganda. The demand 
for a smokeless zone must, it seems to 
me, indicate a local authority aware- 
mess. Of; the “serious smipact of- the 
excessive smoke on the health of its 
citizens. Two reasons were given for 
a recent refusal to allow a smokeless 
zone scheme to proceed—(i) shortage 
of suitable smokeless fuels and (ii) 
shortage of steel for conversion of 
appliances. As regards (i) the locals 
knew better and as regards (11) the ban 
on the use of steel for making appli- 
ances has now been removed. Man- 
chester and Coventry smokeless zones 


have now been in being for roughly a 
year and a half each. Manchester got 
its powers first, but Coventry got into 
action first and we shall hear from 
Dr. Clayton, Coventry's - medical 
officer, tomorrow morning, some 
account of their first year’s working. 


Sheffield has always been in the 
forefront of Smoke Abatement 
measures. Its school for stokers has 
had a two years’ course for many 
years at the end of which the candidates 
take the City and Guilds certificate. 
Those holding this thereby obtair | 
preference in. getting posts, but. m= 
crease in pay should be the reward. 
Proficiency should be periodically 
tested, as in the St. John Ambulance 
Teams—especially the railway teams. 


Statutory and Advisory Committees 


But the thing which makes Sheffield 
unique in Smoke Abatement work is 
that it is the’ seat of .the Shefheld, 
Rotherham and Disirict Statutory 
Committee. These two Corporations 
jointly agreed to pool smoke duties 
from Ist July, 1927, and later, from 
Ist April, 1930, an agreement was 
made which included at first, four and 
now five distriet councils, <The, first 
four were Rotherham Rural, Stocks- 
bridge Urban, Rawmarsh Urban and 
Greasborough Urban. All the mem- 
bers of this body are members of local 
authorities or officers thereof. The 
Inspector of this Statutory body has 
four assistants and he can enter all 
areas which have joined but cannot 
go into areas which have stood out 
from the scheme and which are getting 
benefits they do not pay for as smoke 
has no boundaries. A grid system 
is really needed. This is -the first 
Statutory Committee to be set up 
under the 1926 Act, and so far the only 
one, though had it not been for the 
last war several regional committees 
would no doubt have become statutory 
committees before now. Domestic 
chimneys are not included in this 
scheme, the expenses of which are met 
by the constituent authorities accord- 
ing to their respective rateable values. 

The Manchester -and District 
Regional Smoke Abatement Com- 


mittee now has upwards of 80 sub- 
scribing local authorities. If statutory 
committees such as the Sheffield and 
Rotherham one, the pioneer, were 
made compulsory we might get some- 
where. Either increase the work of 
the Alkali inspectorate to include 
smoke and all factory chimneys, as 
suggested in 1898 in the Leeds Smoke 
Abatement Society’s unsuccessful 
memorial to the Local Government 
Board, or introduce a “ grid ”’ system. 
Don’t allow any local authority to 
‘stand-out.  “* Gaps ” mean failure: 
To stand out is nothing but pure 
selfishness and mnarrow-mindedness. 
Full consultation with the Ministry of 
Fuel and Power and its officials and 
technical staff is essential. 

Apart from Sheffield, in Yorkshire, 
Bradford, Leeds and Huddersfield 
had early stokers’ classes and did 
pioneer work in this way. The local 
acts often differ in their provision, e.g., 
the Leeds local act does not restrict 
prosecutions to black smoke, and it 
provided for the appointment of a 
smoke inspector, who was appointed 
in 1905; Nottingham (1874) preceded 
Leeds in not being limited to black 
smoke, and this act does not admit the 
defence that ‘‘the best practicable 
means’ have been used. Some acts 
imposed higher penalties than the 
National Public Health Act of 1936: 
these were Nottingham, Leeds and 
Sheffield. Bradford dealt with grit also 
(1913, 1916). Birmingham had four in- 
spectors in 1903 (whole or part time). 
They made their first byelaw in 1927 
under the 1926 Act, which was 
superseded by a later one in 1937. 
The Midlands Joint Advisory Council 
was formed in 1928, also under the 
1926 Act; this is a voluntary body 
whose membership derives solely 
from local authorities and in 1939 it 
enlarged its scope so that it covered 
fumes, dust, etc., connected with 
industry and not necessarily with 


heating installations only. The West 
Riding, London and the Home 
Counties and Teeside also have 


advisory committees. 
The principle of “* prior approval ”’ 
already in force for chemical and 


other works under the Alkali Act was 
extended to combustion processes by 
two local acts of 1946—the City of 
London (Various Powers) Act and the 
Manchester Corporation Act. This 
spread of prior approval clauses may 
truly be said to be largely due to the 
work of the N.S.A.S. 

In considering the future relation- 
ship of the Local Authority to the 
Government regarding Smoke Abate- 
ment we are compelled to argue from 
past experience and remember that the 
lead has always come from the local 
authorities and never from Whitehall, 
who have consistently refused local 
authorities’ requests. It is beginning 
to look as if this was going to be the 
position regarding smokeless zones 
because the reasons given for refusal 
a year or two ago have not applied 
for many months past. 

The position regarding smoke in- 
spectors is difficult. The smaller 
local authorities have not the power or 
the money to do the job effectively. 
They, certainly, could not pay a 
sufficiently well-qualified inspector, 
who, in the future, must be an engineer. 
But, as the law stands today, they can 
refuse to join a regional advisory 
committee, or, by standing out, a 
statutory regional committee such as 
Sheffield and Rotherham, and so 
refuse the Inspector access to their 
territory. It is also clear that while 
certain larger authorities are really 
efficient in their drive against smoke, 
yet others both large and small, do not 
take their duty seriously. Some are 
influenced by the false argument that 
‘‘ we have no smoke,” forgetting that 
smoke knows no bounds and that 
other people’s smoke invades them 
whether they know it or not, and may 
do so more in the future; others are 
in the power of large local industrial 
leaders who are antagonistic, either 
with the idea of keeping the rates 
down, or, some of them, strange as it 
may seem, still imbued with the idea 
that ‘“‘ we want more smoke,” on the 
theory that more smoke means full 
employment at the factories. So far, 
and going back very many years now, 
the Government has practically always 


refused the suggestions of local 
authorities or has taken “* no action,” 
save the appointment of committees 
who take years to report. 


Propaganda 

In going through the records of 
local authorities in relation to smoke 
one is struck by the turn which their 
anti-smoke activities have again and 
again. taken..in the direction of 
organizing meetings, and of course, 
less frequently, exhibitions, and how 
these, especially the exhibitions, have 
been followed by a definite increase 
in local anti-smoke activity. The 
great Mansion House meeting organ- 
ized by the Lord Mayor of London in 
1883 had followed the South Kensing- 
ton Exhibition of 1881, which 116,000 
people attended, and the Manchester 
Exhibition of 1882. In all smoke 
abatement work the Public Control 
Committee of the London County 
Council has always played its full part. 
Their 1904 report, which incudes a 
history of the problem, especially as 
regards London has been most valu- 
able. They have recently become 
members of the N.S.A.S. At all 
exhibitions the attendances have been 
uniformly good, the press have been 
invariably helpful and in the case of 
Manchester a subscription list of £800 
was put up before it opened, to defray 
expenses, which included the publica- 
tion of a daily journal. This exhibi- 
tion was opened by the Mayor, and 
owed much to the enthusiasm of 
Principal J. W. Graham and of Mr. 
T.-C. .Horsfall. , Shetiield. held an 
exhibition in 1909 and in 1912 an 
international smoke abatement exhibi- 
tion was held at Islington. At this 
period neither women nor juveniles 
were apparently especially interested, 
and in the future I have great hopes of 
both these groups. 


The Potteries—Replacement of Bottle 
by Tunnel Kilns 

Smoke Abatement in the Potteries 
is making great progress as a result of 
the gradual conversion of the old 
intermittently fired bottle kiln to the 
continuously fired gas or electric tunnel 
kiln which has been going on for 


some years now. In 1940 there were 
2,191 bottle kilns still in use; in 1948 
there were 1,403; in 1953 there are 
about 1,000. The consumption of gas 
for pottery firing was 7,444,000 cubic 
feet “in 19325-sim 1952) Vit was 
4,778,889,200. The number of gas- 
fired kilns in 1932 was one; in 1952 it 
was at least 209. As regards electri- 
cally fired kilns the units of electricity 
used for ceramic firing was 4.2 
million in 1932; last year it was 
62 million. In the year ended Ist 
April, 1938, 2! kilns were electrically 
fired; in 1948, 58; in the year ended 
ist Aprils 1953, there were 131, <ce., 
111 continuous and 20 intermittent. 
It is calculated that three coal-fired 
bottle kilns can be replaced by one 
continuous electric kiln. The most 
recent figure for the cost of electricity 
for firing purposes is 0.931d. per unit. 
As early as October, 1940, Wedgwoods 
were using their electrically-fired tunnel 
kiln at their new factory at Barlaston. 
(See article in Smokeless Air, Spring, 
1941). It has been calculated that there 
has been a fourfold increase in gas- 
fired kilns since the war, and that the 
amount of coal saved is two-thirds. 
Another calculation is that of the 
1,000,000 tons of coal used in the 
potteries pre-war, only 400,000 tons 
or two-fifths are now needed. While 
the fuel casts go down so does the 
amount of speckled rejects, and there 
is no smoke emitted. But the full 
advantages of tunnel firing can only 
be achieved if the conversion takes 
place as part of a complete moderniza- 
tion of the works, requiring consider- 
able capital and only possible of 
fulfilment when trade is slack. But 
saving includes, apart from fuel costs, 
the cost of labour in placing, of 
saggars and of kiln furniture; whilst 
dumps of coal fuel and of ashes, with 
consequent labour, are no longer seen 
and general working conditions are 
much improved. One looks forward, 
at no very distant date, to the last 
bottle kiln being ‘‘ plaqued”’ and 
scheduled as an Ancient Monument. 
But the smoke nuisance in the 
Potteries is still serious. There are 
still notable omissions from the new 


method of firing and the problem of 
domestic chimney smoke is still there. 
At two of the three recording stations 
the total solids deposited have been 
reduced by about one-eighth, whilst 
the third station shows no improve- 
ment up to the date when, owing to 
the outbreak of war, the readings 
ceased. It may perhaps be assumed 
that the same lessening has occurred 
there. The recent yearly average 
readings of the one lead peroxide 
instrument (Leek Road, Stoke), show 
a reduction in sulphur dioxide as 
compared with pre-war years, ex- 
pressed as m.g. SO: per day per 100 
sq. cms. exposed surface (cowl cov- 
ered instruments), 
e.g., 1935-6—2.71 
1951-2—1.70 


Appeal to the fortunate ones 


I now, before closing, wish to make 
a definite appeal to the more fortunate 
ones. I have twice before in this 
address indicated by statement or by 
inference that in certain quarters there 
is a lack of team spirit or “ esprit de 
corps’ and I wish to emphasize this 
aspect of things. We know that 
‘* smoke knows no boundaries”? and 
those of us who have visited the Isle 
of Man know that a good example of 
that slogan is to be found there, when 
in certain winds, the smoke from the 
industrial mainland reaches as far as 
that island. The local authorities in 
the more fortunate areas should 
surely become interested, join the 
Society, not remain outside of the 
regional committees, etc., for—to put 
it no higher—they will thereby be 
safeguarding their own future, as 
industrial areas change localities, they 
will be recognizing the truth that many 
of the smoke burdens are truly national 
and that some of them they are even 
now bearing unwittingly. Even County 
Councils which tend to remain aloof 
should be interested, for though not 
smoke abatement authorities under 
the Public Health Act they are directly 
concerned with the general health and 
with housing and town planning. The 
Ministry of Housing and _ Local 
Government has now indicated that 


they may apply for membership with 
the Ministry’s approval. 


Methods by which Local Authorities 
may Advance Anti-Smoke Propaganda 

1. The institution of more regional 
committees, and the making statutory 
those already existing. 

2. The formation of women’s asso- 
ciations on a par with the Electrical 
Association for Women and _ the 
Women’s Gas Federation, which have 
done and are doing such good work. 

2a. Asimilar, but juvenile, organiza- 
tion. 

3. The creation of more smokeless 
zones and the extension of those 
already existing. 

4. By repeated approaches to Gov- 
ernment departments regarding (3). 

5. By increasing the number of 
smoke inspectors and improving their 
qualifications. 

6. By forming more ~“ stokers’ 
schools ’’ as so well and long run at 
Glasgow, Manchester and elsewhere. 

7. By exhibitions, meetings and 
broadcasts. 

8. By appealing to local authorities 
not directly and immediately con- 
cerned to play their part as a safeguard 
against the future—and to note that 
their air is no doubt polluted from 
elsewhere by wind-driven sulphur 
DUIMES etc. 

9. Through the Central Council for 
Health Education. 


Financial Aid of Local Authorities to 
Smoke Abatement 

This must be worked out under 
various heads, such as: 

1. Cost of inspectors, etc., regional 
committees, expenses to N.S.AS. 
meetings and conferences and those 
of the Standing Conference on Atmos- 
pheric Pollution. 

2. Local propaganda, exhibitions, 
etc. 

3. Cost of Acts, byelaws, powers for 
smokeless zones, etc. 

4. Subscriptions to the National 
Smoke Abatement Society. 

Some of these headings it is almost 
impossible to estimate the cost of, but 
the following figures show how sub- 
scriptions from local authorities to the 
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The Society’s Annual Income 


National Smoke Abatement Society 
have increased fourteen times since 
1930: 


Year ended 30th June, 1930—£175 


if 3 1940—£269 
= at 1951—£1,832 
1953—£2.444 


In 1930 the average local authority 
subscription was £2 13s.; now it is £6. 

Over the same period of years the 
subscriptions of individual members, 
apart from the war years, have 
increased slightly, whilst those of 
corporate members rose even more 
strikingly than those of local authori- 


ties. Here are the figures: 
Year ended 30th June, 1930—£363 
53 =e 1940—£610 
» we, 1951—£2,515 
1953—£2,649 


The Society has now more than 440 
local authority members; in 1929, at 
the time of the first conference at 
Buxton, when the two older bodies 
amalgamated, it had 66. The curve 
formed by the local authority and 
corporate member groups is shown in 
the accompanying chart. It is also 
interesting to note that our first Glas- 


Undividual Membership Subscriptions not shown) 


gow conference in 1934 broke the then 
record for ~ attendance—195. The 
Score today is more than double that 
—about 450 


Epilogue 

Now I have come to the end of my 
active duties as President. Itis a great 
pleasure to thank Mr. Marsh and Mr. 
Silver and the rest of the Staff—now 
one more in number than a year ago, 
as a result of increased subscriptions— 
for all the help they have given me 
throughout my term of office. I also 
owe my thanks to Sir Ernest Smith, 
my successor, to whom I add my best 
wishes, and to Mr. Duguid, and in con- 
nection with this address to Dr. Stuart 
Laidlaw and Mrs. Laidlaw and Mr. 
Ashford, of this city; Mr. Hurst and 
the Gas and Electricity Board Mana- 
gers at Stoke-on-Trent; Messrs. H. 
Moore and J. Lawson, and to Doctors 
Martine, Metcalfe Brown and J. L. 
Burn; also to Alderman Yorke and 
Dr. Llewelyn Roberts of Sheffield. 

I have enjoyed my period of office. 
It is always both pleasurable and 
profitable to work with a keen team, 
who work as a team. 
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Scarborough Conference 


SUI Dade OE oe SEINE 


The delegates were welcomed, and the Conference officially opened by the 
Worshipful the Mayor of Scarborough, Councillor Miles Bird, J.p., on the 
morning of Wednesday, 22nd September, 1954. Sir Ernest Smith’s first Presi- 
dential Address followed. 


On the afternoon of the same day Sir Hugh Beaver, Chairman of the 
Committee on Air Pollution, addressed the Conference, Dr. W. R. Martine, 
Chairman of the Executive Council, being in the Chair, owing to the President’s 
indisposition. The Chairman opened discussion on the Address, and was 
followed by Dame Vera Laughton Mathews and Dr. Charles White. General 
discussion then took place. 


On Thursday morning, 23rd September, with Mr. James Goodfellow in the 
Chair, a paper was read by Mr. R. F. Harvey on developments promoting 
smokelessness in railway locomotion. In the afternoon the subject was 
‘** Developments in the Industrial Uses of Gas and Electricity.” Two papers 
were read, one by Mr. R. F. Hayman of the Gas Council, and the other by 
Mr. J. I. Bernard of the Electrical Development Association. The Chairman 
was Dr. W. A. Macfarlane, Director of the National Industrial Fuel Efficiency 
Service, who made an informative contribution on the nature and work of his 
organization. The papers were followed by general discussion. 


After the morning session the new Gas Council film “‘ Guilty Chimneys ” 
was shown, preceded by the new C.C.H.E. film strip ‘‘ Fog is Officially Forecast.” 


On Thursday evening members of the Conference were invited to a Civic 
Reception, at which the Deputy Mayor and Mayoress of Scarborough (Alder- 
man and Mrs. Storry) were the hosts. 


On Friday morning Sir Edward Salisbury, Director of the Royal Botanic 
_ Gardens, Kew, delivered the Des Voeux Lecture, on Air Pollution and Plant 
Life, with Dr. Martine in the Chair. 


The Conference concluded with the Annual General Meeting, with Dr. 
W.R. Martine as Chairman. 


At the end of the proceedings a vote of thanks was moved by Mr. J. J 
Matthews to the authors of papers and the sessional Chairmen, to the Mayor 
and Mayoress, and the Deputy Mayor and Mayoress, to Mr. S. H. Fewster, 
Scarborough Conference Officer, the management and staff of the Olympia Hall, 
and the Society’s staff. 


The following resolution, moved by Alderman J. Chapman (Newcastle- 
upon-Tyne) on behalf of the Executive Council, was considered by the Con- 
ference and carried unanimously: 


‘“‘ That this Conference of the National Smoke Abatement Society calls 
upon the Minister of Housing and Local Government and Secretary of 
State for Scotland to promote early legislation granting permissive powers 
to local authorities to establish smokeless zones, thereby obviating the 
necessity for the promotion of Private Bills.” 
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Presidential Address 


THE COAL CRISIS— 
AND THE SOCIETY 


by 


Sir Ernest Smith, C.B.E., D.Sc., F.R.LC., 
M.1I.Gas E., F.Inst.F. 


Fellow Members— 

I appreciate very much that you 
have thought fit to elect me your presi- 
dent. I have been a member since the 
Society was formed with its primary 
object of bringing home to the com- 
munity the evils of smoke—and at- 
mospheric pollution generally. Its 
chief function is education and propa- 
ganda for the proper use of coal, 
whether domestic or industrial. In 
those days coal was cheap and little 
thought was given to its efficient use. 
Domestically the only concern was 
comfort—and I am afraid still is— 
industrially the main concerns were 
the quantities of steam raised at the 
required pressures, and a high output 
of manufactured products without 
reference to the amount of coal used. 
Today I think it is fully recognized 
that thermal efficiency and the reduc- 
tion of smoke go hand in hand and, 
especially in industry, better products 
are made with a material reduction of 
*“ spoils ”’. 

Domestically there has not been the 
advance that one could have wished. 
Even today the greater proportion of 
the heat of the coal fire goes up the 
chimney, inducing from five to six 
times the amount of air required for 
adequate ventilation of the rooms and 
causing unnecessary draughts from 
doors and windows, with consequent 
discomfort and the inevitable tend- 
ency to use more coal to neutralize the 
discomfort caused by the cold air 
admission. 

Today the world is in a ferment and 
many revolutions are in progress— 


old ideas, old skills and techniques, 
old ways of life are giving place to new. 

New forces and new machines are 
at our command. These may lead to 
catastrophe or to a better civilization. 
One of the revolutions is the way in 
which we obtain and use the energy 
which to an ever increasing extent 
we need in the form of heat, and 
motive power. This affects our own 
country more sharply than any other— 
first because as a highiy developed in- 
dustrial nation we need so much and 
will need more (and need it as cheaply 
as possiblej)—and secondly because 
the sources from which we can draw 
it are So precious. 

With our present knowledge only a 
small fraction of the energy we need 
can be looked for from the newer 
methods that are being developed or 
discussed—-water power, the winds, 
the tides, the sun itself, or from crops 
grown for the production of fuel 
alcohol. The heat pump has its possi- 
bilities but they may take a long time 
to mature and like others may call 
for considerable capital expenditure. 
The use of nuclear energy for peaceful 
purposes is of course coming, and 
may come fast, but even here there are 
limitations. [t may replace coal in our 
power stations, but we shall still need 
power stations, vaster and more costly 
than ever, and we shall still have all 
the costs and problems of transmis- 
sion and distribution, and the diffi- 
culty of the peak load. It will come, 
but it will only be gradual and it may 
not meet all our needs. 

For the immediate future we have 


no choice but to continue to rely 
mainly on coal, despite the fact that 
it is a wasting asset, is bound to be- 
come scarcer and more difficult to 
mine and to become less satisfactory 
in quality. Our coal measures took 
millions of years to accumulate, and 
we have used them up with an un- 
thinking prodigality that will shock 
future generations. At last we are 
realizing this, and are at the beginning 
of another revolution—one that seeks 
to use coal as carefully and as sparing- 
ly as we can. We are like travellers in 
a desert with water bottles almost 
empty and a long way from the next 
oasis. 

This energy revolution is entering 
our homes, where it is allied to other 
revolutionary changes and trends with 
which we seek greater comfort and 
cleanliness. 

And so we come to the revolution 
which this Society exists to bring 
about—a revolution of ideas, directed 
against the toleration of the appalling- 
ly polluted air from which this country 
has suffered for so many generations 
and which has caused immeasureable 
ill-health, wasted millions of tons of 
coal and cost us vast sums of money. 
Compared with some of the other 
changes we see in progress, or strug- 
gling to make progress, and which are 
changing the course of history, this 
problem of air pollution may seem 
only a small domestic issue, but we 
must not overlook that it is closely 

linked with our new ideas about fuel 
and energy, the new ideas about our 
homes, the new ideas about efficiency 
in industry, and the growing under- 
standing of the importance of Con- 
servation as opposed to Waste. 


Some Achievements 


Already great advances have been 
made which should not be ignored— 
as they point the way for much further 
development in other directions. I 
will mention only three industries— 
major ones—of which we as a nation 
can be proud. 


(1) The Electricity Industry 
In 1925 the efficiency of coal utiliza- 


tion for the whole industry was less 
than 13 per cent but rose to over 
22 per cent in 1952, the most efficient 
station being just over 29 per cent. 
The fuel saved in 1952 by the im- 
provement in efficiency over 1925 
amounts to over 27 million tons. If 
all stations had been equal to the best 
in 1952 a further 8.0 million tons 
would have been saved. It seems 
anomolous that today the fuel con- 
sumption is only 35.3 million tons. 
This of course is because of the en- 
ormous expansion of the industry. 


(2) The Gas Industry 


This industry also shows a consider- 
able advance. It was well established 
long before the introduction of public 
electricity and is fundamentally an 
industry using coal efficiently. How- 
ever today it consumes 28.5 million 
tons of coal. The coal saved in 1952 
compared with 1925 was 3.2 million 
tons, and if the whole industry were 
as efficient as the best station there 
would have been saved 4.0 million 
tons. There is such a close relation- 
ship between these two figures that it 
indicates that most of the large 
stations closely approximate to the 
best and that the worst are very small 
indeed. 


(3) The Steel Industry 


Figures comparable with the above 
are not easy to deduce but I have been 
fortunate in obtaining from knowledge- 
able sources figures that are approxi- 
mately indicative of facts. 

It is known that the main use of fuel 
in the steel industry is in the blast 
furnace. It is estimated that the 
amount of coke used there per ton of 
pig iron has been reduced from just 
over 26 cwts. per ton of iron in 1920 
tor 24 cwtseaie1929: >) 22 ewts. in 1937 
and about 204 cwts. in 1953. 

The estimate of the amount of coal 
used per ton of finished steel produced 
has been reduced from 63 cwts. in 
1920 to 51 in 1929, 41 in 1937 and 38 
in 1953, 

The total coal equivalent used in 
the steel industry in 1922 was 26.9 


million tons. If the efficiency of fuel 
use had been that of 1925 the fuel 
consumption would have been 43.7 
million tons, so that the saving in coal 
for the same output would be approx- 
imately 16.8 million tons. 

From the above three sets of figures 
there has been a saving of about 
47 million tons on 1952-3 output when 
comparing the 1925 figures with those 
of 1952-3. This is most encouraging, 
but it is not the limit of what can be 
attained. The total consumption of 
coal equivalent in the three industries 
in 1952 was about 90 million tons or 
over 40 per cent of the national coal 
production. What can the other users 
of the remaining 60 per cent of our 
coal consumption do ? 

I am satisfied that there can be 
eventually obtained equally good re- 
sults in the rest of industry. In the 
main it only requires training, know- 
ledge, and keeness in all users of fuel 
from the managers to the individual 
workmen to bring this about. 

But, you may ask, what has this to 
do with Smoke Abatement and the 
elimination of atmospheric pollution ? 
The answer is that smoke is a sure 
sign that coal and oil are being wasted 
and that the surest means of reducing 
the smoke nuisance is to use coal and 
oil with the maximum _ practicable 
efficiency. There is no need to labour 
this point. 


Research 


Very definitely the problem of at- 
mospheric pollution is being compre- 
hensively tackled and whilst it is un- 
doubtedly important to know in pre- 
cise detail the extent to which health, 
agriculture, buildings and our national 
economy are being adversely affected, 
it should not be necessary to wait for 
absolute proof from statistics before 
tackling all the problems of atmos- 
pheric pollution in a comprehensive 
way. No one will deny that the fresh 
atmosphere cf the open country and 
especially the sea is preferred to the 
congested atmospheric condition of 
the city. The nearer one can attain the 
former the better it is for all those con- 


demned to spend most of their lives in 
the latter, and we must convince the 
public as a whole that it is to their 
advantage individually that each should 
pull his weight in all possible and 
practicable ways to improve the 
present situation. The 1952 ‘ Smog’ 
experience brought this home to us 
but for many years London has been 
noted for its winter pea-soup fogs. 
Certainly these have latterly been less 
frequent but with the increase of 
motor traffic and the introduction on 
an increasing scale of the use of diesel 
motor traffic I am afraid, unless rad- 
ical steps are taken, atmospheric 
pollution will become more serious ; 
and if during our coming winter the 
meteorological conditions are similar 
to those of December 1952, the Smog 
crisis will continue to be with us. The 
problem is being studied in many 
directions. Under the teadership of 
the Fuel Research Board there is of 
course the Atmospheric Pollution Re- 
search Committee—although with lim- 
ited resources of trained personnel and 
finance—doing invaluable work on the 
measurement and effects of atmos- 
pheric pollution and on its abatement. 
Under its guidance are continued the 
systematic measurements of air pol- 
lution which were started in 1912 under 
the guidance of an Advisory Com- 
mittee and taken over a few years 
later by the Meteorological Office. In 
1927 the work of this Committee was 
transferred to the Department of 
Scientific and Industrial Research. 

In order to bring about a closer 
association between work on_ the 
measurement of pollution and work 
which aimed at its abatement, the 
Atmospheric Pollution Committee was 
in 1945 reconstituted as a Committee 
of the Fuel Research Board of the 
Department of Scientific and Indus- 
trial Research and the work consider- 
ably extended. 

The measurements of atmospheric 
pollution carried out by the local 
authorities and other co-operating 
bodies are assisted and co-ordinated 
by the Board. The rapid growth of 
the scheme in recent years is shown by 
the following table :— 


Year Numbers of 


ended Co-operating Instruments 
31st Bodies making in regular 

March measurements use 
1945 41 189 
1948 54 333 
1951 110 890 
1954 192 1402 


Results of tests are now received by 
the Fuel Research Station at the rate of 
about 130,000 per annum and a 
monthly bulletin is distributed to the 
co-operating bodies with references to 
current literature on the _ subject. 
About 700 are distributed monthly 
and a conference is called regularly of 
the co-operating bodies to review the 
facts. The Department has given me 
permission to report that— 


** Latterly arrangements have been 
made to obtain information on the 
effects of exhaust gases from diesel, 
and petrol engines of road vehicles 
on the pollution of the air in busy 
streets by carbon monoxide, sulphur 
dioxide, smoke, various hydro- 
carbons, etc., under various meteoro- 
logical conditions—including times 
of fog.” 

* Smog investigations. During the 
severe fog that covered London for 
a week in December, 1952, there were 
12 daily instruments for measuring 
smoke and sulphur dioxide in op- 
eration in that area, in addition to 
more than 100 monthly instruments; 
these gave more detailed information 
on the prevailing pollution than had 
been obtained during any previous 
incident of this kind including those 
which occurred some years ago in 
Belgium and the U.S.A. One im- 
portant observation was that at no 
test-site did the average daily sulphur 
dioxide concentrations approach the 
generally recognised toxic limit for 
that gas. Thus, although the possible 
effects of sulphur dioxide on the smog 
victims cannot be discounted, the 
emphasis has been given to other lines 
of toxicological study. 

“By the use of both daily and 
monthly readings it was possible to 
deduce an approximate mean distri- 
bution of pollution in the London 
area for the smog period. By 
arrangement with the medical author- 
ities the statistics on the deaths in 
the area have been examined in 
great detail for comparison with the 


distribution of pollution in the area 
at the time. 

‘** During the winter of 1953/54 the 
Fuel Research Station prepared to 
collaborate in trials which aimed at 
the large-scale dissipation of fog or 
smog by spraying it with very dilute 
solutions of chemical with certain 
surface-active properties. All the 
necessary equipment was assembled 
at a suitable site but no dense fogs 
occurred. The investigation has now 
been switched to work with artificial 
fogs but will be applied to natural 
fogs when a suitable occasion occurs. 

** Arrangements are being made to 
secure, in co-operation with local 
authorities in the London area, more 
frequent and extensive measurements 
of smoke and sulphur dioxide during 
any severe smog which may develop 
during the coming winter. A sug- 
gested schedule of measurements, 
with the approximate locations of 
instruments has been submitted to 
the Medical Officers of Health Com- 
mittee; a’ direct request for its early 
acceptance has been sent to the Met- 
ropolitan Boroughs’ Standing Joint 
Committee. For other measure- 
ments in the London area during 
severe smog, plans to enlist the co- 
operation of the Civil Defence 
Organization are under consideration. 
Attempts are being made to develop 
suitable techniques for use in such 
an exercise, including some ‘ spot- 
tests based on methods developed 
at the Chemical Defence Research 
Department. 


*“Weekly samples of smoke re- 
covered by means of an electro- 
static precipitator from the air 
entering the Houses of Parliament 
are being collected regularly for 
examination and analysis. At times 
of severe fog samples representative 
of each day’s yield will be obtained 
separately. 


““A small-scale electrostatic pre- 
cipitator has been assembled for 
various laboratory investigations. 
For the collection and analysis of 
smog particles coarse enough to 
settle from the atmosphere a stain- 
less steel funnel approximately 1 sq. 
yd. in area has been set up. 


* Effects of Air Pollution on Health 
(Co-operative Investigation) Lung 
Cancer. As part of an investigation 
conducted by the British Empire 
Cancer Campaign, ten instruments 


for the measurement of smoke and 
ten for sulphur dioxide have been set 
up in the Liverpool and North Wales 
area where there are considerable 
differences in the incidence of the 
disease. The measurements of sul- 
phur dioxide and total smoke and 
the inorganic analysis of the smoke 
are being. undertaken by the Fuel 
Research Station. 

** Bronchitis. An investigation is 
being made by the Treasury Medical 
Service and a London Hospital into 
possible connections between air pol- 
lution and chronic bronchitis. The 
Fuel Research Station has under- 
taken to supply about 30 instru- 
ments and to operate and carry out 
the analyses from 15-20 instruments 
installed in the London area. The 
first of these instruments are now 
being installed. 


* Aetiology of Respiratory Disease 
in relation to Atmospheric Conditions. 
A study group has been set up, under 
the Chairmanship of Professor Brad- 
ford Hill, by the Medical Research 
Council and the London School of 
Hygiene and Tropical Medicine, to 
investigate possible statistical re- 
lationships between atmospheric con- 
ditions and the incidence of res- 
piratory disease. The Fuel Research 
Station is represented on this group 
and various data are being extracted 
from the records of the Department 
for their consideration. The group 
is also interested in the investigation 
of a possible connexion between 
smog-mortality and pollution. 

“ Emergency Air-purification Units. 
Two simple outfits have been devel- 
oped and assembled at the request of 
a London hospital for removing air 
pollutants from hospital wards. One 
of the outfits removes sulphur di- 
oxide only, the other both sulphur 
dioxide and particulate matter. The 
hospital, which has commented 
favourably on the performance of 
these outfits, has been asked to con- 
sider whether such units would be 
useful for emergency use in hospitals 
during periods of smog.” 


It will be realized from the above 
statement that the question of atmos- 
pheric pollution is being taken serious- 
ly by the Fuel Research Board and 
many other responsible bodies. 

One cannot discuss the smoke 
nuisance without mentioning the use 


of coal on our railways. We are to be 
shown a film, during these meetings, 
demonstrating the care with which 
many engines are maintained, helping 
to maintain their efficiency in the use 
of coal—and their power—and to re- 
duce the smoke nuisance. This is all 
to the good but out of the nature of 
things the railways use much more 
coal than the nation can _ afford. 
Taken all in all the overall efficiency 
is less than six per cent and large 
cleaned coal is called for. This low 
efficiency is due to many causes. Fires 
are burning when the engines are 
standing in stations—when in the 
engine sheds or otherwise waiting to 
operate before or after their journeys, 
etc., etc. The remarkable difference to 
the ordinary man in the street is seen 
when comparing the Southern Rail- 
way with those in the North. Some 
alleviation has been obtained through 
the limited use of diesel motors in 
shunting yards and for short distances 
on branch lines when oil is being used 
only when the motor is in motion. 
The electrification of the whole of the 
railway system would solve this smoke 
nuisance and only the power stations 
would have to be watched. Apart 
from this the latter can use coal that 
cannot be used on the railways and 
with greater efficiency for the same 
amount of work done. The change 
over will continue gradually to take 
place but the capital costs in the first 
instance will be great—but I am sure 
it will be worth it when all factors are 
taken into account. 

Neither should it be overlooked 
that the Oil Companies through their 
research organizations are continually 
carrying out investigations on subjects 
closely affecting the efficient use of oils 
and atmospheric pollution—but very 
much more requires to be done not only 
in connection with the proper use of 
and design of diesel engines but also in 
connection with the enormous exten- 
sion of motor traffic using petrol. 


Pollution from Vehicles 


It should not be overlooked—and 
this may be considered far fetched— 
that if combustion in all motor 


vehicles were perfect and exhaust 
gases contained nothing but nitrogen, 
carbon dioxide and water vapour this 
would still reduce the amount of 
oxygen available for breathing by the 
human being to a serious extent under 
conditions of congested traffic in our 
cities of relatively narrow streets, high 
buildings and fog conditions. But 
theoretical conditions can never be 
relied upon although much can be done 
by improved design and adequate main- 
tenance of motor engines and more 
consideration on the part of the 
drivers. 


Intermittent or periodic visible 
smoke exhausts from motor cars and 
diesel motors must be reduced to the 
minimum and I believe the time will 
come when it will be the duty of all 
owners of motors to have their 
engines checked regularly and tuned to 
give the best results. It would often 
pay the user as it would save fuel. In 
passing it should not be overlooked 
that a diesel engine uses about 25 to 30 
lbs. of air per pound of oil as compared 
with 15 lbs. of air per pound of petrol 
in a petrol engine. Hence the volume 
of exhaust gases from a diesel engine 
is greater than with a petrol engine of 
the same B.H.P. 


There is nothing more objectionable 
than the emission of the black clouds 
of greasy smoke emitted from so 
many diesel motors—especially when 
suddenly accelerating—or changing 

down, when climbing uphill. . 

A few days ago I had the following 
note from a reliable source which con- 
firms one’s Own experience as a 
motorist. 


‘*T heard of a badly affected area 
the other day which I thought might 
interest you. The story is that diesel 
lorries are particularly bad offenders 
throughout the day and in the even- 
ings on the stretch of road from 
Archway Underground Station up 
the hill past Whittington Hotel and 
as far as the Woodman. I am told 
that it is so bad that the local people 
are quite accustomed to holding 
handkerchiefs to their noses over 
this stretch when a string of vehicles 
is going by. 

‘** It occurred to me that if you did 


want to get a large sample of typical 
diesel-exhaust contaminated air this 
might be a good area to prospect.” 


He added that this was so bad that 
some people preferred not to walk on 
the left hand side of the road and that 
although it was a busy road would 
walk across to the other side! 


The following two letters appeared 
in the press recently :— 


‘From a wood near Trowell, 
selected as the typical village for the 
Festival of Britain celebrations, my 
sons and I, two years ago, collected 
7 Ib. of raspberries for jam-making. 
The wood had escaped destruction 
by industry but was surrounded by 
machinery using diesel oil. During 
cooking the jam a strong smell of 
diesel oil arose, and the scum from 
the top was nauseating. Our dog, 
who usually eagerly devours such 
scum, refused it. Fortunately the oil 
was all removed in the scum and the 
jam beneath was excellent.” 


‘* Sir,—As a window-cleaner in the 
Chelsea area, I have first-hand ex- 
perience of the filth caused by diesel 
buses. There is one house I some- 
times visit in Beaufort Street where, 
until a few years ago, the windows 
caused me little trouble ; that is, 
when there were still trams on that 
street and no buses. Now there is a 
bus stop immediately outside the 
house, and the windows get covered 
in a greasy film, and are very difficult 
to clean.” 


Many private motorists—I among 
them—resent the fact that when 
driving one’s own car through diesel 
smoke, normal methods of washing 
and polishing are not sufficient to re- 
move the greasy oil deposits that are 
found on it. Even if such clouds can 
be shown to be non-poisonous, and 
they have not, they must inevitably do 
harm to one’s lungs. The dust in coal 
mines is not in the accepted sense 
poisonous but it brings about the 
scourge of silicosis. I wonder what 
will be the ultimate effect of this 
offensive pollution on health. 


I have said quite enough to con- 
vince you that I hold the view that 
there is room for a material improve- 


ment in connection with the develop- 
ment of diesel design and usage. 


The Society’s Influence 


It is interesting to speculate how 
much an organization like this Society 
actually influences public opinion and 
the progress of events, not only in its 
own subject but also in the wider 
subjects with which it has contacts. 
It is impossible to measure such in- 
fluences, but the history of the Society, 
which with that of its parent bodies 
now goes back over fifty years, clearly 
shows how it first overcame hostility 
and derision for the idea of smoke 
prevention, then turned apathy into 
approval, and is now leading an active 
movement towards the realization of 
its goal. The steady growth of the 
Society in membership and influence 
over the years has been helped by 
events and changes outside itself, but 
the Society has always seized upon 
these things and used them to help 
it develop’ its case. Without the 
Society the case would have often gone 
by default and there would not now 
be the clear, practical programme for 
reform that has been developed. Such 
a programme must depend upon 
many people having a conviction that 
it is necessary and an understanding 
of what is involved—and it is here 
perhaps that the Society’s influence has 
been greatest. 


This influence has been largely one 
of steady, persistent permeation, for 
the Society has always been denied 
the opportunity through shortage of 
funds, for the mass attack and pub- 
licity on a big scale. Though it is 
difficult to summarize the growth of 
this influence some of the outstanding 
features of the long campaign can 
be picked out, and it may not be with- 
out interest, especially for our newer 
members, to refer to them here. 


The work of the Coal Smoke Abate- 
ment Society, mainly in London, from 
1900 to 1920, was sheer hard pioneer- 
ing. But it led to the appointment of 
the Newton Committee, the report of 
which was the ammunition needed to 
press for the new legislation that 
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eventually came into being as the 
Public Health (Smoke Abatement) 
Act, 1926. Disappointing though 
many of the results of the new law 
may have been, all credit is due to the 
efforts of a very small group of people, 
led by the late indefatigable Dr. 
Harold Des Voeux. 


At this time, and during the 20’s and 
30’s the two older bodies, in Man- 
chester and London, and then the 
present Society after their amalgama- 
tion, worked with steady success to 
awaken the local authorities to a 
recognition of the importance of 
smoke prevention and of their re- 
sponsibilities in the matter. That 
work is not yet complete, but it has 
gone a long way, and we welcome the 
moral and financial support now given 
to us by so many authorities—now 
over 450. (Of course we wish their 
financial support was as great as their 
moral support!) A more recent, and 
equally welcome, development is sup- 
port from industrialists, limited in 
number though this is so far. 


And what about the Society and the 
domestic grate? One may refer to 
the important development of the new, 
more efficient types of open fire, which 
were designed originally simply to en- 
able coke and other solid smokeless 
fuels to burn brightly and efficiently. 
The first improved fires, in the 1930’s, 
were designed and promoted by the 
gas industry as their response to a 
need that was beginning to grow as a 
result of the increasing criticisms of 
the old-fashioned inefficient coal fire. 
In those days the coal fire was not 
criticized because it was so inefficient 
and wasted so much coal, but simply 
because of the smoke it emitted. And 
the chief critic—indeed at first the only 
critic—was of course the Society. We 
can claim therefore that the start of 
the research and development that has 
led to the mass production of im- 
proved appliances was due in a large 
measure to the persistent, and in some 
circles often unpopular, activities of 
the Society. 


Then comes the growth of the 
original idea of progressive smoke 


prevention by means of smokeless 
zones. Tribute has been paid on other 
occasions to our former chairman, the 
late Charles Gandy, for this concep- 
tion, and here one need only empha- 
size not just how successful the prin- 
ciple is proving to be in practice, but 
how right Gandy was in his conviction 
that a concrete example of smoke pre- 
vention, in a form that could be seen 
and understood by everyone, would 
fire the imagination of the man in the 
street and secure his support for 
further measures. 


We have had the *‘ Well ”’ grate, the 
semi-well grate and the flap-adjustable 
hood, and latterly, after many ex- 
haustive tests by the Fuel Research 
Board, many thousands of adaptable 
grates have been installed in existing 
fireplaces fire brick lined—some with 
gas ignition—and all with adjustable 
combustion air control. These were 
specifically recommended for suitable 
coke and other solid smokeless fuels. 


I fear, however, that most are used 
for coal burning and bring about little, 
if any, reduction of smoke. Their 
attraction, with coal, is that a small 
slow burning fire can be maintained— 
if necessary—over night whereas with 
coke it is difficult to have a small fire 
and very few can be kept in over night. 


Much more requires to be done in 
development if the open fire is to be 
relatively smokeless when using coal. 


It has been suggested that the en- 
trance to all fireplace chimneys in new 
construction should be standardized 
as regards height from the floor and 
dimensions so that new fireplaces or 
gasfires or closeable stoves can be fit- 
ted at the choice of the householder— 
the heating device being no part of 
the structure of the house. I commend 
this proposal—but that of itself does 
not solve the problem of the develop- 
ment of a smokeless open fire when 
using coal. 


A now-forgotten booklet of the 
Society, which few at this conference 
will have seen, was entitled Smoke 
Prevention in relation to Initial Post- 
War Reconstruction. It was a memor- 


andum submitted to the Minister of 
Works and Planning and the Minister 
of Health in the dark days of 1942, 
when, despite the anxieties of a war, 
still far from won, the nation was be- 
ginning to think about the aftermath. 
It concisely put our case in the way 
we still put it—and incidentally called 
for the establishment of a Ministry of 
Fuel. There is little doubt that this 
timely document and other publica- 
tions of the Society influenced the 
planning experts and committees 
whose reports since then have devoted 
so much attention to smoke preven- 
tion—the Housing Manual, the Eger- 
ton Report on Heating and Ventila- 
tion, the Simon Report on Domestic 
Fuel Policy, and the Ridley Report on 
Fuel Policy. These in their turn have 
profoundly influenced government, 
local authority, industrial and technic- 
al opinion about the importance of 
smoke prevention, and in their turn 
these no doubt influenced the Beaver 
Committee to say without hesitation, 
in their interim report: “* Sufficient 
is known already about the causes, 
effects and cure of air pollution to en- 
able the broad problem to be appreci- 
ated, measured and largely tackled ”’, 
and ‘“‘ The causes and remedies of 
pollution by smoke are known : the 
problem is one of practicability and 
economies, and of the education of 
the whole community.” 

In this brief selection of the achiev- 
ments of the Society it can be men- 
tioned—for it may be in danger of 
being forgotten—that the Society and 
its parent bodies were the first to 
recognise the importance of good, in- 
telligent stoking in industry and to 
organize and press for the training, 
examination and_ certification of 
stokers. This work was being done, 
for smoke abatement, long before it 
became necessary to do it for fuel 
efficiency—the earliest record we have 
been able to find being of classes 
organized under the auspices of the 
Coal Smoke Abatement Society at the 
Borough Polytechnic in 1907. Today 
we-see, largely “as a result of our 
efforts, the organization of courses and 
examinations by the City and Guilds 


of London Institute, with a new 
Boiler Operators’ Certificate—in effect 
the national certificate desired by the 
Society—for which this summer no 
fewer than 637 candidates have sat. 

In order to help in the education of 
the general public our Society through 
its regional sections holds many con- 
ferences and holds joint meetings with 
the eight sections of the Institute of 
Fuel annually on some phase or other 
of atmospheric pollution—health, veg- 
etation, corrosion and fuel conserva- 
tion. 


The Present Conference 


This ‘conference, 1° am. -sure; will 
stand out as the most important one 
the Society has held. We are fortunate 
in having as the Des Voeux lecturer 
Sir Edward Salisbury, Director, Royal 
Botanic Gardens, Kew. We also have 
Sir Hugh Beaver, the Chairman of the 
Air Pollution Committee. 

I have never known any committee 
to be so thorough, so competent and 
so expeditious in their work as the 
Beaver Committee. It is in some ways 
fortunate that there are not many such 
committees otherwise I fail to see how 
time could be found for carrying out 
other essential work for the rest of the 
community. We look forward to read- 
ing the further report or reports that 
are forthcoming from his Committee. 

We are also fortunate in having Dr. 
W. A. Macfarlane to take the Chair 
at one of our sessions. As is well 
known he is Manager of N.I.F.E.S. 
—the National Industrial Fuel Effici- 
ency Service. He has a big job to 
tackle. His organization belongs to 
industry. He is extending the work of 
the Fuel Efficiency Committee of the 
Ministry of Fuel and Power and has 
taken over a number of the staff of the 
Ministry. This ensures the necessary 
continuity of the work. It is a big job 
and deserves the maximum support 
from all concerned with industry. 


The Society 


Now what of the Society. It is 
limited by the smallness of its annual 
income. We hope to get substantial 
Government support. Prior to the 
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last election a request for this was 
made to the Lord Privy Seal. He re- 
ferred the appeal to the Ministry of 
Fuel and Power. It was considered 
by the Ministry that the Ministry of 
Health was the appropriate Ministry 
to deal with the matter and after 
many months it was referred back to 
the Minister of Fuel and Power who 
then appointed a Committee to 
scrutinize the appeal and it was 
recommended that it should be sup- 
ported. The Ministry forwarded the 
appeal with sympathy to the Treasury 
and we heard nothing more about it— 
the General Election coming soon 
afterwards. We are still living in 
hopes—but the Society cannot do 
much more on 5 to 6 thousand a year 
income. 

In the meantime we have acquired 
more office accommodation and ap- 
pointed a further member of the staff, 
some of whom are inadequately paid. 
In spite of this the output of the 
staff—and particularly that of the 
Director, Mr. Arnold Marsh—is com- 
mendably high in quantity and 
quality. We are proud of our Journal 
** Smokeless Air’? and the Year Book 
is chock full of useful information. 
Apart from this the Director gives 
many lectures in different parts of the 
country and attends meetings of com- 
mittees of other bodies on which the 
Society is represented. One cannot 
speak too highly of his work which 
largely accounts for the success of our 
activities. There are seven very active 
local Divisions, working with little 
money but under the direction of real 
enthusiasts. 

I estimate that with an income of 
£20,000 a year we could perform 
wonders in education and propaganda. 

Industry is taking more notice of us 
but we should like more firms to show 
their interest in a really practical way. 
It is coming but it can be speeded up 
by each of our members using his in- 
fluence with the firms with which he is 
in intimate contact. 

This year Mr. Arnold Marsh has 
been appointed Director of the Society 
and Mr. Victor R. Silver its Secretary. 
Thank you both and also the officers 


of the Divisions for what you have 
already done and what you are doing 
today. 

It is useful to look back at what has 
been accomplished, not only to give 
ourselves an encouraging pat on the 
back, or to tell the world how right 
we are, but to give us confidence and 
direction for the tasks ahead—very 
shortly the next Beaver report will be 
out, and will, we are confident, give to 
the Society the biggest impetus it has 
yet had for continuing to press forward, 
with increased vigour, to further the 
revolution we claim to have started. 

I cannot do better than end this 
address by quoting some words of 
Dr. L. P. Jacks, the distinguished 
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former Principal and Professor of 
Philosophy at Manchester College, 
Oxford, and editor for many years of 
the “‘ Hibbert Journal ”— 
‘*From all destroyers of natural 
beauty in this parish and every- 
where ; from all polluters of earth, 
air and water ; from all makers of 
visible abominations ; from jerry- 
builders, disfiguring advertisers, 
road-hogs and spreaders of litter ; 
from the villainies of the rapacious 
and the incompetence of the stupid ; 
from the carelessness of individuals 
and the somnolence of local author- 
ities ; from all foul smells, noises 
and sights—Good Lord, deliver 
us 


ADDRESS 
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SIR HUGH BEAVER 


Chairman of the Committee on Air Pollution 


AM very pleased to be here; this is 

by no means my first visit to Scar- 

borough but certainly my first visit 
to one of your annual conferences. 
I am honoured to have been invited to 
address you because | suppose I have 
spent a shorter time of my life dealing 
with this problem than almost every- 
one else in the hall. 


You will appreciate that [ am in a 
somewhat embarrassing position. The 
Air Pollution Committee has virtually 
finished its report and it is a mere 
matter of weeks now before it is put in 
its final form into the hands of Minis- 
ters. Obviously it would be improper 
for me to anticipate what that report 
will contain; even more so it would be 
improper and impossible for me to 
attempt to anticipate what may be 
thought of that report by the Govern- 
ment, or the public, or by industry; or 
what action they may decide to take. 
So I know you will appreciate my 
position and forgive indefiniteness, if 
that is what you find me guilty of, in 
this direction or that. It would have 
been much easier and perhaps much 
wiser to have asked you to allow me 
to postpone for a year meeting you; 
but I am so certain that this is a matter 
in which public opinion above all is 
important, and that your Society has 
done so much in educating and leading 
public opinion on this matter, that I 
felt it was my duty to come and lend 
whatever support I could to your 
efforts particularly on this particular 
occasion. 


You will have seen, though perhaps 
by now you will have forgotten, my 
Committee’s Interim Report. I do 
not think that it would be indiscreet of 
me to say that nothing that we have 
seen or heard or learnt during this 
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year’s intensive investigation has in 
any way shaken our conviction in the 
general statements that we made in 
that.~Report. . We -feferted: to the 
colossa! annual cost to this country 
from the pollution of the air. We 
have given a lot of attention to this. 
Weestablished a special sub-committee 
to devote its time to considering a 
reassessment of the cost to the nation 
as a whole and I may say that we are 
satisfied that no figures that have been 
hazarded in the past really, in our 
opinion, overstate the case. 


In the Interim Report we gave some 
mortality figures based largely on the 
London smog incident. As we pro- 
ceeded we have been more and more 
impressed by the seriousness of the 
health aspect of air pollution as a 
whole, but we have been handicapped 
by the paucity of definite knowledge in 
many directions. What is undeniable, 
in our opinion, is that two-thirds of 
the population during all their lives 
live in conditions which are a long way 
short of what is essential to perfect 
health. 


We stated in our Interim Report 
that so far as smoke was concerned 
cures were known; the only question 
was the best practical steps and the 
will to carry them out. That remains 
the position except that we in our 
Report are making very definite pro- 
posals for action. Pollution of the air 
by smoke can be cured—of that there 
can be no question—but let no one 
think that it is a matter that can be 
done overnight. It is a long-term 
business as the long history of your 
Society has already proved. By that, 
however, I do not mean it is a matter of 
generations. My Committee believes 
that a very pronounced effect can be 


secured within ten years. We stated in 
our Interim Report that it would cost 
money but that any such expenditure 
would be a very profitable national 
investment. We are all the more con- 
vinced that that is so. 


I would like to direct your thoughts 
for a moment or two to this last point. 
It is so easy to make a broad sweeping 
general statement like that. We on 
our Committee believe that it is pretty 
well demonstrable and undeniably true; 
but there are no mechanics for the 
actual direct appropriation of the 
savings that would be secured so as to 
provide the funds to cover the remedial 
actions. It is only in some nebulous 
National Ledger that all the sums will 
ultimately be debited and credited; 
and meanwhile it is difficult to see how 
we can do other than let the-savings 
accrue to industry, to commerce, to 
art and generally to all dwellers in the 
populated and industrialized areas— 
while, on the other hand, the cost has 
to be met, if it is going to be met, out 
of the national exchequer, out of the 
local rates and out of the individual 
pocket. So far as the National Budget 
goes, then, the entries are all on one 
side, and that makes obviously a 
somewhat vulnerable and tempting 
position if ever a Chancellor of the 
Exchequer should find himself in a 
difficult position. There may be some 
better solution and that is a problem 
to which I believe you could well 
devote some thought. For ourselves 
- we do not see that there is any easy 
means of meeting the cost except on 
those lines—in fact, I may say not 
only easy, but practical. In_ this, 
public opinion is the ultimate arbiter 
as to whether the cost of curative 
action is to’ be accepted ory not. 
Without some pretty heavy expendi- 
ture there is no worthwhile cure. Are 
we all as the whole country sufficiently 
serious in our views, in our complaints 
and in our protestations, to face this 
heavy expenditure? 


That leads me to the question of 
public opinion. Now I do not like, 
and I’m sure you don’t like, the word 
propaganda; and to talk of educating 
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the public always seems to me to sound 
rather condescending. Who are we to 
claim the right to educate our fellow 
citizens? And yet clearly something 
has to be done, something more than 
has yet been achieved. The history of 
the attack on air pollution in some of 
the cities of the United States is 
notable, in that it was often the pres- 
sure of an irritated public opinion that 
secured action. It was neither the 
Federal nor the State nor the local 
government that initiated action. The 
vast research work which is now being 
carried on at Stanford University into 
the Los Angeles smog problem is 
financed and directed by private 
interests—largely by industry. I do 
not say that that is altogether neces- 
sary in this country, for here we have 
for some time had a form of Govern- 
ment and a public outlook both 
official and individual which in latter 
years at any rate has been ready always 
to accept Government action in the 
interest of general welfare. We may 
perhaps, some of us, sometimes feel 
that this attitude can be too pro- 
nounced; but by and large the attitude 
is right. Nevertheless, no Govern- 
ment, central or local, can ever be very 
far in advance of public opinion. And 
public opinion is a very elusive factor. 
The representatives of the public in 
Parliament or on the local council do 
not necessarily, I venture to Say, 
always represent public opinion, espe- 
cially incipient public opinion; the 
newspapers that the public buy do not, 
as we have often seen, voice public 
opinion—at least until the public gets 
angry or deeply stirred on some matter. 
Public opinion has not yet forced 
effective action in regard to road 
safety. Will it be any more effective in 
regard to air pollution? The trouble 
is that, if we are honest with ourselves, 
we all play two parts; we, you and I, 
are the citizen with strong feelings as 
to public rights and the common weal, 
and we are the individual with our 
own personal likes and idiosyncrasies. 
We demand action to save life on the 
road, but invariably, I imagine, deny 
when stopped by the police that we 
ever exceeded 30 miles an hour in a 


built-up area, or crossed on the 
orange light. We subscribe perhaps 
to the Smoke Abatement Society, and 
enjoy our open coal fire. Now I am 
not being facetious. I want to point 
out that there is a great problem here 
to secure that there shall be such pres- 
sure of public opinion as will both 
demand and make possible action to 
cure air pollution, and what is more 
will accept the results of such action, 
which will affect pretty well every 
individual in the country. This again 
is a matter in which your Society can 
play a big part, bigger even than any- 
thing you have yet done. I think we 
are still a long way from knowing the 
best methods—or all the methods—of 
getting this vitally necessary mobiliza- 
tion of public opinion. What a share, 
for instance, the doctors and the 
schools could bear in this. 

Now in dealing with this educational 
and publicity work there is one thing 
that I think we must bear in mind— 
namely that there has been much too 
great a tendency, at least in my 
opinion, to emphasize individual inci- 
dents and the effects of bad smogs. A 
smog—and I don’t apologize for the 
word—such as the London December 
smog of 1952 has, of course, good 
news value. My own Committee has 
been constantly and caustically re- 
minded by the Press that we were, so 
it was suggested, fiddling along while 
December 1954 with all its tragic 
memories and threats was rapidly 
approaching. | have never com- 
plained of such attention from the 
Press—not that it would have made the 
slightest difference had I complained— 
but I have never complained because 
I do feel that anything that helps to 
keep public attention on this subject is 
worthwhile; and I would only hope 
that the Press will equally support 
action when it is recommended and 
comes to be taken. But it is in my 
opinion—and I believe in yours— 
wholly wrong to look on this air 
pollution, this air pollution menace, 
merely in terms of periodical or 
occasional abnormal concentrations. 
The loss to this country in health and 
wealth and efficiency is a continuing 


16 


process. The London smog_ laid 
dramatic emphasis on what is going 
on all the time. A good deal of atten- 
tion has been given to trying to calcu- 
late or to guess the strength of the 
particular concentration that proved 
lethal, or the particular element or 
elements or components that were the 
real cause of that exceptional disaster. 
What, it is said, is the most lethal? It 
is important to know that, but what is 
much more important, and what in 
my opinion requires no further proof 
whatsoever, is that smoke and dust 
and grit and sulphur are all deleterious 
and an intolerable nuisance, even 
when they are not an immediate 
danger. People are entitled to clean 
air, as they are to clean water; and 
they should demand it. 

One of the best ways by which 
public opinion, I believe, can be 
effective is by the development of a 
civic pride. My Committee as we 
went round were struck by the differing 
attitudes of various Authorities that 
we saw. I am not referring at the 
moment to those overworked and 
most efficient officials, the Sanitary 
Inspectors, but to the Councils; 
reflecting | do not doubt, in very large 
measure, the awareness or the apathy, 
as it may be, of the man in the street— 
though perhaps not so well reflecting 
the attitude of the woman in the home. 
Now in some of the places we visited 
there was a clamour for action that I 
can only describe as infectious; in 
other places we found signs—very 
proper signs—of self-congratulation— 
in other spots, of envy—in regard to 
the establishment or proposed estab- 
lishment of smokeless zones. That 
smokeless oasis in the centre of 
Manchester, or the clear white of 
Nottingham’s smokeless suburb of 
Clifton have an effect on many others 
than their cwn citizens. The long- 
drawn, laborious, detailed, difficult 
survey which Glasgow has been carry- 
ing out in order to arrive at practical 
boundaries for its first smokeless zone 
—that has in it both a lesson and an 
encouragement. But as we went 
round we did not everywhere find the 
same enthusiasm, or the same accept- 


ance of the challenge of smoke. There 
is much work here to be done. But 
let me say this, that—speaking for 
myself, but I believe also for my 
Committee—we would wish, I would 
wish, to emphasize that the spearpoint 
of the attack is the local authorities, 
and on them must always lie the main 
burden, both individually and in joint 
action. 
I imagine that your Society has not 
yet had time to consider and work out 
all the implications and possibilities 
that are created by the establishment 
of the new National Industrial Fuel 
Efficiency Service. It is of course 
wholly directed at Industry and is 
fully endorsed by Industry, at least 
Industry as a whole. N.I.F.E.S. is 
bound to emphasize that its objective 
is fuel efficiency. It is possible to pro- 
duce, I suppose, particular cases where 
there might be, or might seem to be, 
some conflict between efficiency and 
smokelessness in the use of fuel. But 
such occasional and theoretical con- 
flict should not be allowed to obscure 
the real fact, as your President pointed 
out this morning, that the efficient use, 
and the virtually smokeless use, of 
fuel go hand in hand. I conceive, 
therefore, that on the industrial side 
there is a big part for N.I.F.E.S. to 
play in smoke abatement. And it 
seems to me that there is scope for 
considerable co-operation between 
your Society and N.I.F.E.S. in matters 
of publicity and in other ways. 
_- The title of your Society is the 

Smoke Abatement Society. I have 
been talking largely of smoke and the 
main part of my Committee’s forth- 
coming Report deals with smoke and 


dust and grit; but that does not mean, 
as your President pointed out, that 
either you or we forget for one moment 
that smoke is only part of the problem, 
though we believe a very major part. 
The menace of gaseous pollution is 
real, but unfortunately neither on the 
medical side nor on the technical or 
chemical sides have we yet the know- 
ledge on which to base firm compre- 
hensive proposals or to secure effective 
overall action. There is a great deal of 
investigation and research still re- 
quired and every effort needs to be 
made to stimulate such in all direc- 
tions, because without knowledge you 
cannot act surely. 


Now I have ventured to put these 
two or three points before you, 
because whatever the contents of my 
Committee’s Report, and whatever 
action is taken on it, these matters are 
within your own knowledge and your 
own liberty; and they are all important. 


For the rest I must leave it to the 
Report, which I trust you will find, at 
least to some extent, up to your hopes; 
and if so, due credit must be given to 
you who have given us such valuable 
assistance and evidence. 


And now, finally, may I just take 
this public opportunity to pay a 
tribute to my colleagues on the Com- 
mittee? Few people, I believe, can 
have voluntarily worked so hard in 
the public service as have some of 
them; and we are too indeed grateful 
to the assessors and officials who have 
helped us throughout and who are, if 
I may say it, as representative a sample 
as one could wish of the finest Civil 
Service in the world. 


Discussion 


Dr. W. R. Martine (Chairman, 
Executive Council) in opening the dis- 
cussion, said it was indeed unfortunate 
that Sir Hugh had had to address the 
Conference before publication of the 
final report of his Committee, for we 
could not do more than be complimen- 
tary about the Interim Report, pub- 
lished in December last. We could not 
tell him now what we might wish to 


17 


tell him in a few months’ time. He 
claimed that he had had no easy task, 
yet we must agree that he had done 
nobly in the circumstances and we 
might hope that what he had said 
would receive the press publicity it 
deserved. In that way alone, he would 
have done us noble service in our fight 
for Clean Air. 

Dr. Martine thought that he had the 


more difficult task—to try to read 
between the lines of Sir Hugh’s address 
and to sway him, perhaps at the 
eleventh hour, on some point where he 
and his Committee might not feel as 
strongly as we did. He had asked us 
what steps should be taken to clean 
the air and we had given him our 
views as to what could and should be 
done. He had also referred to the 
financial means whereby such steps 
might be taken. The Society believed 
that if there were sufficient public 
demand, the money would be found, 
whether by way of grant or incentive 
or whatever means the financial 
experts found possible. In this con- 
nection it was appropriate to draw Sir 
Hugh’s attention to the papers given 
by Mr. Mather and himself at Ports- 
mouth two years ago. 


Sir Hugh was entirely right when he 
said that public opinion was the really 
decisive factor. He had expressed a 
dislike of the term education where 
the public was concerned, yet the term 
** Health Education,” perhaps for lack 
of a better, was one accepted by local 
authorities and the public as part of a 
local authority’s function. The case 
for Clean Air was not, however, 
universally included in the local 
authority Health Education pro- 
gramme and the lack of knowledge in 
this direction was still appalling. The 
average citizen still wished to lay all 
the blame upon industry, disregarding 
the discharge at low level from 
his own and from his neighbours’ 
chimneys. 


Sir Hugh had justifiably criticized 
the tendency to emphasize particular 
incidents and to forget the day-to-day 
pollution from which we had suffered 
for so many generations. Wecertainly 
could not complain of lack of press 
publicity since December, 1952—-with 
the London smog and the Beaver 
Committee in session that was inevit- 
able—but what of the years before 
that? A big splash at the time of our 
annual conference and then oblivion, 
apart perhaps from an isolated com- 
ment in the iocal press following a 
meeting of one of our _ regional 


18 


committees. Much more could and 
should have been done to stir up pub- 
lic opinion, but we must face the facts 
here: we in this Society could not for 
financial reasons alone do more than 
a fraction of what we wanted to do. 
We were moreover labelled as cranks 
flogging a dead horse in opposition to 
the slogan about muck and money, and 
frankly we had not been news. 


Sir Hugh and his committee clearly 
accepted the deleterious nature of 
smoke, yet they had been disappointed 
at the lack of scientific knowledge 
availabie as to lethal concentrations 
either of smog or of its individual 
ingredients, singly perhaps, or in 
combination. Medical research now 
in progress shouid be centrally planned 
and co-ordinated. It should be ex- 
panded moreover, because while medi- 
cal opinion as to the effects of smoke 
might be unchallenged, it was, at the 
samie time, strikingly unsupported by 
statistical evidence either as to respira- 
tory effect or the effect of loss of sun- 
light. Research again into the rela- 
tion between diesei and petrol fumes 
and fogs in our congested areas was 
long overdue. 


As regards N.I.F.E.S. he had only 
one comment to make. For some 
years now, in spite of the figures given, 
which when taken for the country as a 
whole did not mean very much, only 
a handful of stokers had attended the 
courses arranged by the various Fuel 
Technology Advisory Committees 
throughout England and Wales. While 
there were undoubtedly many en- 
lightened employers in industry it 
seemed impossible to obtain agree- 
ment between the representatives of 
employers and the representatives of 
the employed on this vexed question of 
tradesmen’s status and tradesmen’s 
rate of pay for the qualified stoker. 
Yet representatives of industry, when 
arguing against the policy of prior 
approval, also put forward the plea 
that modern plant needs no approval, 
that the stoker was always to blame for 
any smoke emitted. It was hoped 
that Sir Hugh’s committee would come 
out very strongly on this question of 


training and qualification of stokers; 
whether they laid the emphasis on fuel 
efficiency or smokelessness would 
seem of little importance. 


For the rest, Sir Hugh trusted that 
we should find the report up to or 
closely up to our hopes. We might 
not get all we had asked and we must 
not forget that the report in itself was 
not the final answer. We _ hoped, 
however, that quicker and more 
effective action would be taken to 
implement the recommendations of 
the Beaver Committee than had been 
accorded to similar reports in which 
we had been interested in the past. 


Dame Vera Laughton Mathews, 
after paying tribute to Sir Hugh 
Beaver and his Committee, stressed 
the great effect on Smog of domestic 
smoke. Having regard to the fact 
that there were approximately 15 
million open fires in this country, it 
was evident that the immediate key 
problems on the domestic side were 
the supply, quality and price of solid 
smokeless fuel, and the will to use it. 


Natural smokeless fuels being at the 
present time in short supply, they 
must be realistic and face the fact 
that the one solid smokeless fuel in 
good supply and likely to have a 
marked effect on solving this problem 
was coke in all its various forms. In 
fact, until the atomic age, and perhaps 
even then, there could be no economic 
solution of the domestic smoke prob- 
-lem except by coke—which, at the 
moment, was being priced off the 
market; was being largely allocated 
for the purposes other than domestic; 
and about which a number of fantastic 
legends were in common circulation to 
the detriment of its use. 


Dame Vera said we would endeav- 
our to explode the great coke myth. 
Quite recently, in one of the largest 
and most famous Stores in London, 
she was making an enquiry about her 
stove, one of the closed, openable 
variety. On being told that she 
burned coke, the manager of the 
department was openly horrified; 
informed her that she was exceedingly 
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fortunate in having escaped a fatal 
accident so far; and said that although 
not a scientist himself, his definite 
instructions were to inform customers 
that it was dangerous to burncoke alone 
on these stoves. This ridiculous state- 
ment was only to be compared with 
the other view widely expressed that 
coke lets off fumes which coal does not. 


What was the truth? Obviously, if 
a chimney was blocked—by a bird’s 
nest or such—the fumes from either 
coal or coke could not escape up the 
chimney. With coal, the room was 
filled with smoke as a danger signal, 
and coke did not have smoke. It was 
farcical to imagine that coke, which 
was coal from which gas and tar had 
been extracted, could possibly have 
any poisonous fumes which were not 
in raw coal. It was just one of those 
things which got repeated without 
thought. 


With regard to the question of 
supply, more could certainly be made 
available for the domestic market now, 
and progressively more in the not too 
far distant future. Of the 11 million 
tons of coke made available each year 
by the gas industry, only one-quarter 
found its way to the domestic user. 
Taking solid smokeless fuel as a whole, 
the proportion was very much smaller. 
The remainder went to industry or for 
the heating of commercial or public 
buildings, which had larger installa- 
tions on which it was more possible to 
burn coal smokelessly than on small 
domestic fires. Although domestic 
coke was off the ration, it still had to 
be marketed as the Ministry of Fuel 
dictated, and if Smoke Abatement was 
Government policy it was surprising 
that the domestic market did not have 
first call on coke supplies. 


In the important matters of quality 
and price, it was difficult for those 
responsible for coke not to put all the 
blame on the National Coal Board. 
Certainly if the Government were 
sincere in their wish to promote Smoke 
Abatement it was strange that under 
the coal price structure there was a 
higher rate of increase for coking coal 


than for any other class. One ima- 
gined a Ministry in which the Smoke 
Abatement supporters sat in one 
Department and in another, apparent- 
ly in no contact, were the theoretical 
economists, blissfuliy working on the 
old principle that if a commodity was 
in short supply, the price should be put 
up until the demand went down— 
quite irrespective of whether that 
demand was essential to the best 
interests of the country. 


Coke quality, continued Dame Vera, 
also depended largely on the quality of 
coal, though the producers of coke 
must bear part of the responsibility ; 
grading plant was an essential part of 
the domestic marketing of coke and it 
was also important that the right kind 
of coke for the specific purpose should 
be supplied. The coking industries 
were alive to their responsibilities and 
within limitations of permitted capital 
expenditure were endeavouring to put 
the situation to rights. New coke 
marketing schemes were being put 
into operation which provided a 
consumer advisory service by the 
producers in full co-operation with the 
merchants. 


But when all was said and done, the 
first essential was to spread the idea 
that it was wrong to burn bituminous 
coal on open fires. It was useless to 
sell millions of improved _ grates 
designed to burn coke if their owners 
insisted on burning raw coal in them, 
with no increased efficiency or heat 
output—and, what was more, banking 
them up for the night—a most efficient 
way of producing smoke, and why, 
when there was such a thing as a gas 
poker? 


Dame Vera said she _ honestly 
believed that innate hatred of change 
was at the root of the matter. People 
thought they must see a flame or 
something, but if they tried doing 
without they would find that life went 
on just as happily—or unhappily, 
according to which side of the bed 
they get out. As an instance, there 
was the Clifton Estate, Nottingham—a 
large estate of 1,000 acres, where there 
was a condition of tenancy that no one 
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should burn anything but smokeless 
fuel. Eventually there would be nearly 
7,000 houses and it would be the 
biggest smokeless zone yet envisaged. 
She understood that at first there were 
murmurings among the tenants, but 
following a good consumer service and 
a supply of the right coke there was 
now complete satisfaction. 


Sir Hugh Beaver had said that the 
Government could not move very far 
in advance of public opinion, and how 
true that was. But it also had a duty 
to lead, especially in a matter which— 
as the lecturer had said—affected the 
health, wealth and efficiency of the 
country—and she would add beauty as 
well, an addition of no small import- 
ance. 


Meanwhile, public opinion was 
formed by Societies like this—by small 
groups of individuals who really 
believed and really cared. They had 
to face it, there was a great deal to be 
done. Until the next smog came, 
who realiy cared about Smoke Abate- 
ment outside the National Smoke 
Abatement Society ? 


And in heiping to form public 
opinion, Dame Vera hoped the Society 
would not forget the resolution of the 
Women’s Gas Federation which was 
accepted by last year’s Conference, 
urging education through Women’s 
Societies and Women’s Programmes. 
After all, it was generally the woman 
in the home who had the last word as 
to what fuel was used. 


Dr. C. F. White (Medical Officer of 
Health, City of London) said he had 
been asked to make a short statement 
on the subject of the powers recently 
obtained by the Corporation of the 
City of London, in the City of London 
(Various Powers) Act, 1954, to make 
the City of London a ‘ smokeless 
zone,’ which, as would be realized, 
meant a non-smoke producing zone, 
because they would continue to get 
smoke drifting into the City from the 
vast area of the County of London 
surrounding them. 


A few words on the history of the 
Corporation’s efforts in this direction 


might be of interest as showing how 
difficult it was to achieve substantial 
progress in smoke abatement. 


From the time the City of London 
was devastated by enemy action in the 
years 1940 and 1941, the Corporation 
began to consider the rebuilding of the 
City. The contribution of a Medical 
Officer of Health to planning of such 
magnitude was very small, but follow- 
ing a meeting of the National Smoke 
Abatement Society in London on 
November 5th, 1943, he reported to 
the Public Health Committee on 
‘‘ Measures for the Prevention of 
Smoke in Relation to Initial Post-war 
Reconstruction,” and recommended 
that the Corporation should seek 
statutory powers to require prior 
approval of heating arrangements in 
new and reconstructed buildings and 
to declare smokeless zones in the City; 
in accordance with the resolutions 
passed at the meeting of the National 
Smoke Abatement Society. The Pub- 
lic Health Committee, and subse- 
quently the Special (i.e., the Policy) 
Committee of the Corporation, ap- 
proved the recommendations, and the 
Corporation decided to seek such 
powers in their next Various Powers 
Bill. At the same time, the late Sir 
George Elliston, a former President 
of the Society and a member of the 
Corporation of the City of London, 
urged that a District Heating Scheme 
should be prepared for the rebuilt City. 


_ What was the result of these efforts ? 

A ‘“‘smokeless zone’? clause and a 
“prior approval” clause were, in 
1945, included in a City of London 
(Various Powers) Bill, but there was 
powerful opposition to the “ smokeless 
zone ”’ clause, and as the Bill contained 
other clauses which the Corporation 
were anxious to get through Parlia- 
ment unopposed, the “smokeless 
zone” clause was dropped. The 
‘prior approval’ clause, however, 
went through and was included in the 
City of London (Various Powers) 
Act, 1946 in the form of extended 
powers to make byelaws under Section 
151 of the Public Health (London) 
Act, 1936, requiring the approval of 
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the Common Council to be obtained 
before the installation in new buildings 
of heating arrangements of any kind, 
and before substantial alterations were 
made in the heating arrangements of 
any existing building. It was never 
found possible to frame byelaws which 
the Ministry of Health would approve. 
First of all the Ministry suggested that, 
owing to the difficult coal supply 
position and particularly the shortage 
of smokeless fuel, the time was not 
opportune for the making of such 
byelaws. When the particular cir- 
cumstances of the rebuilding of the 
City were emphasized, the Ministry 
intimated that they would be prepared 
to consider, with a view to confirma- 
tion, a series of byelaws which were not 
open to criticism on the grounds that 
they were unreasonable in the light of 
existing conditions as to fuel supplies, 
or that they failed to give adequate and 
specific guidance as to the arrange- 
ments which would satisfy their 
requirements. The Ministry  con- 
tended that the draft byelaws were not 
sufficiently specific, and we never 
succeeded in drafting any that were. 


As regards a District Heating scheme 
for the City, the Corporation appoin- 
ted a distinguished consulting en- 
gineer to prepare such a scheme, but 
again it was not found practicable to 
carry. the scheme into effect. A 
supply of hot water from an electricity 
generating station, such as had been 
provided in Pimlico from the Battersea 
Power Station, was not available. 
Moreover it was obvious that the 
rebuilding of the City would not be 
progressively area by area but would 
be sporadic, a large building here, then 
another a considerable distance away; 
so that the Corporation would have 
been faced with the enormous expense 
of constructing a heat generating 
station large enough, or capable of 
expansion to a size, to meet an un- 
known future demand, and miles of 
pipes leading initially only to individual 
widely separated buildings. 

So all their efforts came to nothing. 


Then in December, 1952, there occur- 
red the disastrous smog over London, 


which created a widespread and 
insistent public demand that steps 
should be taken to reduce the pollu- 
tion of the atmosphere. The Corpora- 
tion of the City of London decided 
that they would again seek power to 
declare smokeless zones in the City, 
and to include an appropriate clause 
in a general powers bill which they had 
in preparation in 1953. 


This time the proposal was accorded 
an entirely different reception; it had 
an excellent press, there was little 
opposition, and what there was was 
faint-hearted and almost apologetic. 
The Bill passed through all stages in 
both Houses of Parliament, providing, 
on second reading, an opportunity for 
a general debate on atmospheric 
pollution. The Act received the Royal 
Assent on July 5th, 1954. 


The City of London was a particu- 
larly favourable area in which to 
establish a smokeless zone. There 
was no heavy industry and compara- 
tively little residential accommodation. 
The majority of the buildings were 
blocks of offices, most of which had 
central heating plants using coke or 
oi! fuel) “There were, however, a 
considerable number of old office 
blocks which had no central heating 
but had ordinary domestic coal- 
burning grates in the _ individual 
offices. There were others which had 
central heating on the lower floors, 
but individual heating by coal fires on 
the upper floors. Even in the cen- 
trally heated blocks certain rooms had 
coal-burning grates, often more for 
appearance then for heating purposes. 
All these coal fires produced a domes- 
tic smoke type of nuisance, which was 
rendered more obvious by the fact 
that they were mainly in the older 
buildings of three or four storeys 
which were surrounded by more 
modern, much higher buildings, so 
that the smoke never got away. 


The Corporation came to the con- 
clusion that it would be futile to 
attempt to define zones within the 
City which should be declared smoke- 
less zones, and decided to make the 
whole City of 667 acres one smokeless 
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ZONe. 


The Act stated that as from a date 
to be fixed by the Corporation, which 
should not be before October Ist, 1955 
‘* no smoke shall be emitted from any 
premises in the City.” The penaity 
was a fine not exceeding £10 and a 
daily penalty not exceeding £5. 


There was no general defence on 
the grounds that the “ best practicable 
means” for the prevention of smoke 
under existing circumstances, had 
been used. 


There were provided, however, two 
lines of defence, one in relation to the 
burning of an authorized fuel, and the 
other to the burning of any fuel which 
had been approved by the Common 
Council as suitable for the particular 
appliance, and burnt in accordance 
with approved conditions and during. 
such period as had been approved. 


In regard to the first of these lines 
of defence, an authorized fuel was 
defined as “‘ Coke, Anthracite or any 
other fuel from time to time as being 
an authorized fuel by resolution of the 
Common Council,’ and it was a 
defence to prove that the smoke 
emitted arose solely from an appliance 
suitable for burning an authorized 
fuel and properly maintained and used, 
and so arose either by burning that 
authorized fuel therein, or by burning 
any other type of fuel because the 
authorized fuel was not available at 
the time and could not, by reasonable 
care and foresight, have been made 
available. 


It was reasonable to provide that 
defence, because it was the intention 
of the Corporation to limit the 
authorized fuels to those generally 
recognized as smokeless fuels, and 
they might not be available at all 
times; and moreover it was possible 
that there might be a brief emission of 
a little smoke even with a smokeless 
fuel, when lighting up or stoking up. 

The second of the two lines of 
defence was designed to provide that 
if an occupier had sought the advice 
of the Corporation in regard to the 
type of heating appliance he should 


instal, the type of fuel he should use, 
and the precautions he should take by 
means of instruments or otherwise to 
check the emission of smoke, and if he 
had followed the recommendations of 
the Corporation, he should not be 
liable to a penalty if smoke was emitted 
occasionally. That was an encourage- 
ment to occupiers to seek prior 
approval of heating installations, and 
accordingly the Section of the 1946 
Act, under which the Corporation 
may make byelaws in regard to prior 
approval of heating arrangements, 
was repealed. Even if an occupier 
had done everything humanly possible 
to ensure that the heating appliances 
in his premises were smokeless in 
operation, there might be an occasional 
emission of smoke through some 
unexpected failure in the apparatus, 
the fuel or the operator. The occu- 
pier had then contravened the law, 
but it would be unreasonable to 
impose the penalty which the law 
prescribed for such contravention. 


The act enabled the Corporation to 
exempt premises from the application 
of the provisions of the “ smokeless 
zone’’ section, or to postpone their 
application to any particular premises; 
and to contribute the whole or part of 
the expense necessarily incurred in the 
execution of works for the purpose of 
complying with the section; though, so 
far as he was aware, there were no 
premises which should be exempted 
permanently or temporarily, and in 
his opinion anybody who could afford 
to occupy premises in the City of 
London should be able to afford to 
instal smokeless methods of heating. 
The section also laid down the means 
by which disputes between occupier 
and owner as to responsibility for the 
cost of necessary works should be 
settled. 


Railway locomotives were speci- 
fically exempted from the application 
of the Act. 


As regards the implementation of 
the powers, Dr. White said he was of 
the opinion that there should not be 
any serious difficulty so far as the open 
fires in the older offices, or what he 
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might call the “‘ amenity ”’ fires in the 
modern offices were concerned. The 
cost of conversion to gas or electric 
fires or to modern grates or stoves 
capable of burning any type of smoke- 
less fuel would not be a serious matter, 
and the greater efficiency would result 
in lower fuel costs, so the capital 
outlay on conversion would soon be 
repaid. There would be no objection 
from the Corporation to the burning 
of smokeless fuels of the Coalite type 
in the existing grates, but from the 
occupiers’ point of view it would be 
more economical to instal an approved 
modern appliance. 


The burning of bituminous coal and 
of oil in central heating plants would 
need more care than it had received in 
the past, but the difficulties were not 
insurmountable. They had had quite 
a lot of trouble from coal-fired plants, 
even with automatic stoking in modern 
buildings. In some cases at least that 
had been due to the variable quality of 
the coal supplied, though of course it 
had, since the war, become usual to 
blame the quality of the coal whenever 
there was complaint about the emis- 
sion of smoke. 


The petitioners against the Bill had 
pressed them to include oil as an 
authorized fuel but they had refused 
to do so, because an oil-fired plant 
could make the most filthy smoke. 
He was inclined to think that the 
manufacturers of oil-firing plant had 
not yet tackled the problem of abso- 
lute smokelessness. They had felt 
that they could keep well within the 
legal limits for smoke emission, but, 
so far as the City of London was con- 
cerned, they would in the future, have 
to achieve a standard of no visible 
smoke at any time. There seemed to 
be a problem in relation to commercial 
buildings which were centrally heated 
by oil-fired plants. Over the weekend 
the buildings were unoccupied and 
therefore the heating was cut down. 
During that period there was an 
accumulation of oily soot in the flues, 
and when full heat was turned on on 
Monday morning it was blown out and 
fell in the vicinity like black snow. 


This was perhaps not atmospheric 
pollution in the strict sense and the 
actual emission took place in the early 
hours, perhaps in the dark when there 
was nobody about to observe it. They 
got the complaints about the oily 
deposits on flat roofs and skylights. 
He had also observed a relatively 
small automatic, thermostatically con- 
trolled, oil-fired plant which gave a 
short burst of smoke every time the 
burners lighted up. These points 
required attention and he would be 
glad to hear comments during the 
discussion. 


Finally, said Dr. White, what 
benefits did they expect from this 
legislation, seeing that the City was 
enly a square mile in the centre of 
London? Of course the smoke from 
all round would be blown over the 
City according to the direction of the 
wind, but at least they expected to be 
free from the heavier smoke particles 
which fell within a comparatively short 
distance of the point of emission from 
a chimney. Moreover, in foggy 
weather there was usually little or no 
lateral movement of air, and therefore 
they hoped that, because they were 
not producing smoke in the City, their 
fogs would not be “smogs.” The 
reports from the smokeless zone of 
just over 100 acres in central Man- 
chester were encouraging, and they 
were very grateful to Manchester, not 
only for that encouragement, but also 
for their help in the preparation of 
their Bill and during its second reading 
and its Committee stage. Manchester 
was extending its smokeless zone, the 
City of London had gone to its 
boundaries and must depend on 
neighbouring local authorities for any 
extension. They had a more difficult 
problem, but they sincerely hoped that 
they would tackle it in the near 
future. 


Professor F. C. Pybus, F.R.C.S. 
(Newcastle upon Tyne) said that if one 
tended the plants in a town garden the 
hands became blackened by tarry 
material which was difficult to wash 
off; that one could, and so did, was 
the safeguard against cancer of the 
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skin. But one was unable to wash 
such material from the lungs and 
therein was the reason why so many 
did get cancer of those organs. That 
such sooty substances reached the 
lungs was abundantly apparent in the 
post-mortem room, where the black- 
ened lungs of the town dweller were a 
common sight. 


Percival Pott made the fundamental 
discovery concerning the cause of 
cancer. In 1776 he published his 
account of cancer of the scrotum in 
chimney sweeps. He recognized that 
soot, accumulated in the skin folds, 
contained some factor which caused 
cancer of the skin. Since then other 
substances had been found which 
acted in a similar manner, and such 
cancers occurred in tar workers, those 
in the shale-oil industry and amongst 
mule-spinners. 


After some unsuccessful efforts, it 
was not until 1914 that skin cancer 
was produced by tar in the experi- 
mental animal. Chemical research 
had isolated certain cancer-producing 
substances from soot and tar, the best 
known being the carcinogenic hydro- 
carbon benzpyrene. This had simpli- 
fied recognition of the possible cancer- 
producing properties of many sub- 
stances, and had greatly helped cancer 
research in experimental animals. 


None knew better than the members 
of the conference about the pall of 
smoke and the amazing deposit of 
soot “over them” cities... Ia > $952- 
Newcastle upon Tyne had 205 tons 
of solid material deposited per square 
mile, with 3,646 tons for the whole 
city, with a tar content of 25 tons. 
The tar was of special interest to those 
concerned with the cause of cancer. 


Greater precision in the matter of 
cancer-producing material had been 
given by Mr. Waller, who measured 
the benzpyrene content in the air of 
certain towns and cities. The amount 
was very small but at each breath they 
took in some 500 cubic centimetres of 
air, and that 15 times a minute. Thus 
even if that amount were breathed, 
over the years and decades it could 
give a potential dose of carcinogenic 


hydrocarbon which was effective in 
susceptible people. An effective dose 
may take 30, 40 or 50 years to accumu- 
late and that was the common cancer 
age. The primary effect of the soot 
was where it was deposited, on the skin, 
lungs or digestive tract, but, after 
absorption, the cancer-producing 
substances were distributed over the 
body and affected certain organs or 
tissues. 


Observations on tar painting of 200 
mice in 1924, and experiments up to 
the present had shown the great 
differences in individual susceptibility, 
latency, and the varieties of tumours 
which might be produced. It might 
well be asked, was there any other 
substance so widely distributed in 
such amounts, and with such cancer- 
producing properties as benzpyrene in 
the air? 

With such facts before them it 
seemed an inevitable, logical and 
satisfying conclusion that most of the 
cancer in man and his longer lived 
domestic animals was due to the long 
continued exposure to smoke in at- 
mospheric pollution. Satisfying, in 
the sense of indicting the Devil we 
knew, rather than some hypothetical 
substance it had not been possible to 
find, perhaps because it did not exist. 
The incidence of cancer amongst 
people (nation, city, town, family and 
person) was due to the actual dose 
received and that again to the degree 
-and duration of their exposure, to 
their residence, occupation or habits, 
and to their personal susceptibility. 


Much research had been carried out 
into the more intimate aspects, chemi- 
cal, morphological or genetical, of the 
cancer cell itself. However interesting 
this might be, it seemed hardly likely 
to have any very direct bearing on 
prevention, diagnosis and treatment. 
It was obviously desirable to prevent 
but even if smoke could be abolished 
tomorrow, it was a melancholy fact 
that cancer would not disappear at 
once but gradually over a period of 
years. 

In 1952 some 87,000 persons died 
of this disease and it must follow, 
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therefore, that some hundreds of 
thousands of persons in their middle 
and later decades have already received 
an effective dose, which must eventu- 
ally kill them. 


These views, concerning the external 
cause of cancer—by cancer-producing 
substances discharged into the air and 
absorbed by the body—had long been 
held by him, continued Professor 
Pybus, but now the accumulated 
evidence of cancer in human beings 
and in the laboratory on experimental 
animals should be sufficiently obvious 
to effect their general acceptance. 


It was therefore felt proper to bring 
these conclusions before the Society, 
in the hope that it might help their 
efforts, and as a tribute to their 
endeavours. 


H. G. Ludgater (Solid Smokeless 
Fuels Federation) said he thought it 
was opportune to mention the West 
Riding domestic smoke campaign, 
which was sponsored by the Yorkshire 
Division of the Society and the West 
Riding Regional Smoke Abatement 
Committee, and organized by his 
Federation. Sir Hugh Beaver had 
mentioned publicity and public opin- 
ion, and they were attempting in this 
scheme—a pilot scheme—to sound 
public opinion and learn how best to 
put publicity across. This was being 
done by their mobile exhibition, by 
meetings, public and invited, by adver- 
tisements, and above all by the 
excellent co-operation of the Press. 


Mr. Ludgater said he must sound a 
note of warning on the President’s 
suggestion of £20,000 a year as the 
Society’s expenditure. One could 
quite cheerfully get rid of that sum in 
a single campaign of the kind he had 
mentioned, although much could be 
done on a co-operative basis. He 
appealed to local authorities and re- 
gional committees in other areas, and 
particularly in the “ black spots,” as 
depicted by Sir Hugh Beaver, to 
consider similar campaigns, for which 
arrangements could be made. 


At Glasgow last year his Federation 
had been allowed to present the case 


as to the availability of smokless fuel. 
The facts and figures given in the paper 
had received considerable criticism, 
but the Federation had gone into the 
matter in considerable detail, and, 
strangely enough or otherwise, their 
figures were correct within a few 
thousand tons. In this opinion the 
time was opportune for action by local 
authorities, but they must not only 
be fully aware of the problem but must 
know the answers to the questions that 
they would be asked. 


Miss Dorothy Boyd said that from 
her study of the Society’s work and the 
deliberations of the various Commis- 
sions there emerged three grim facts: 

1. That nowhere in the world was 

coal used as wastefully as in 
this country. 


2. That half the smoke generated 
in this country came from the 
domestic consumer. 

3. That unless their findings were 


put into operation, the work of 
the Committees, including the 
Beaver Committee, would re- 
main of academic interest only. 


Those facts, supported by what she 
had heard that day, strengthened her 
conviction of the need for a national 
campaign to inform public opinion 
that coal was their most vital raw 
material and not merely something to 
be burned. 


It has been proposed that the Society 
should undertake the task. Being 
members of the Society, they ail knew 
how small was its income and its 
staff and when they considered the 
brilliant work done by Mr. Marsh and 
his staff (so badly depleted by the 
tragic loss of Mr. Silver) in preparing 
the graphic and informative Smokless 
Air, submitting such a lucid 10,000 
word memorandum to the present 
Committee, and dealing with the ever- 
increasing number of inquiries, then, 
indeed, they might congratulate them 
on their excellent work and themselves 
on having their erudition at their 
disposal. 


What could they, as members, do to 
help? For, since they were all 
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domestic consumers, they had a 
responsibility in the matter. 


Miss Boyd went on to suggest that 
talks and small exhibitions with a few 
well contrasted photographs of atmos- 
pheric conditions and one or two 
graphic posters made a useful begin- 
ning. 

Photographs of the stoves exhibited 
by the Solid Smokeless Fuels Federa- 
tion at Charing Cross in January, with 
the amount of fuel consumed by each 
per week together with an estimate of 
the weekly cash saving in using the 
correct fuel, was a good follow-up, for 
cost was always a main consideration. 


If some of the more spectacular by- 
products of coal were illustrated, for 
instance, tar needed for dressing road 
surfaces, plastics in the home and 
advanced surgery, aspirins and M. and 
B., and nylon in all its ramifications, 
then attention would be arrested and 
stimulated. 


An informed public opinion would 
create a demand which would encour- 
age and stimulate the production of 
smokeless fuels in the same way as 
public opinion and demand had been 
responsible for the present Committee, 
without which they would not have 
had the privilege of Sir Hugh Beaver’s 
presence at, and his contribution to, 
the Conference. 


Miss Boyd concluded by appealing 
to everyone present to assist in that 
work and so bring England’s green 
and pleasant land into the very heart 
of their towns and cities. 


Alderman G. H. Goulden (Salford) 
said he had no irons in any fire—he 
had just a human interest in the sub- 
ject. He had had the pleasure of meeting 
Sir Hugh Beaver in his own city, and 
Sir Hugh had seen what they were 
trying—and he meant trying—to do, 
the success of which was very small 
compared with the efforts being made. 


It was not a question of education 
alone. In that problem they had 
compulsion and co-operation, but 
compulsion was gaining ground. Any 
town or city that was attempting to 


secure areas of clean air had first to get 
legal authority. 


He did not believe in out-and-out 
compulsion, but there were times and 
issues on which the people must be 
told and not educated, as they had 
been doing at this and past conferences. 
As he had said before—co-operation 
as far as it went, and compulsion from 
then on. 


Alderman Goulden pointed out that 
the Government wanted to build 
300,000 houses a year, and for every 
year for a very long time. Every 
new house that went up could become 
a smoke emission plant. Unless Sir 
Hugh in his report suggested it, and 
the Government put it into operation, 
that it was a condition of loan sanction 
that only smokeless fuels should be 
burned in new houses—then all they 
would be doing would be to perpetuate 
smoke. The Government wanted 
them to knock down the slums, but 
as far as their fires were concerned the 
new houses would be as detrimental 
to health as the slums had been. 


He asked the Government to give 
them, without having to go on their 
hands and knees to this interest or that 
householder, or that voter, the auth- 
ority to say that if you went into a new 
house or a new factory it was a ““must”’ 
that there should not be any plant that 
emitted smoke put into the building or 

the house. 


G. H. Wilkinson (Corby) said that 
sulphur dioxide had not been men- 
tioned in the papers, in spite of it being 
one of the most serious constituents of 
air pollution. 


One lead peroxide gauge in Corby 
was placed on the outer edge of a pre- 
war estate in 1949. During the past 
five years some 1,000 houses had been 
erected in the immediate vicinity. 
The winter daily mean of SO, had 
progressively increased from 0.71 in 
1949/50- to 1.52. im 1953/54. * Mr. 
Wilkinson asked whether this increase 
would have been halted if solid 
smokeless fuels only had been used in 
the domestic grates. Any develop- 
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ments in the extraction of sulphur 
from solid smokeless fuels would be 
welcomed. 


He was pleased to report that due 
to the efforts of his Council, and the 
co-operation of the local steel com- 
pany, the annual monthly mean 
figure for a standard deposit gauge 
sited about half a mile from the centre 
of the steel works had decreased from 
28.2 tons per square mile in 1949/50 
to 25.7 tons per square mile in 1953/54. 


E. W. Wignall (Secretary of the Coal 
Utilisation Council) said that his 
Council did not accept that domestic 
smoke was necessarily the most serious 
form of atmospheric pollution. The 
Council supported, however, its re- 
duction; the most practical means of 
securing this was the increased use of 
solid smokeless fuels. In this respect, 
the increasing interest of the gas 
industry in producing coke suitably 
sized and graded for domestic use was 
most welcome. 


Local authorities could encourage 
the use of coke by making better pro- 
vision for fuel stores—on which sub- 
ject the C.U.C. had recently issued a 
new publication. 


Nottingham had shown that on a 
new housing estate, where modern 
appliances capable of burning solid 
smokeless fuels had been installed, a 
smokeless zone could be established 
fairly readily. 


But what of the millions of houses 
which still had old-fashioned grates? 
The most useful contribution towards 
smoke abatement in those premises 
was the installation of modern solid 
fuel burning appliances, permitting 
the use of smokeless fuels. Many 
would still have to use coal for a long 
time to come, but the more efficiently 
this was burned, the less smoke would 
be produced. 


Mr. F. J. Redstone (Bristol) moved 
a vote of thanks to Sir Hugh Beaver 
for being present at the Conference 
and for his encouraging address. The 
resolution was put to the meeting and 
carried with acclamation. 


THE IMPACT OF RAIL TRANSPORT 
ON THE PROBLEM OF SMOKE 
ABATEMENT 


by 
R. F. Harvey, M.B.E., M.I.Mech.E., M.I-Loco.E. 


Chief Officer, Motive Power, British Railways 


Introduction 
HE British Transport Commission 
aq. is keenly alive to the problem of 
air pollution and the control of 
the emission of smoke and evidence of 
this appears in the Interim Report 
of Sir Hugh Beaver’s Committee. Evi- 
dence has also been given by represen- 
tatives from the British Transport 
Commission in the House of Lords in 
connection with the Birmingham Cor- 
poration Bill and the Commission has 
been represented at meetings of local 


authorities to deal with smoke 
nuisance. 


Air pollution consists not only of 
smoke but the harmful effects of sul- 
phur dioxide to health, buildings, 
bridges and property in_ general. 
However, of the five million tons of 
sulphur dioxide which are discharged 
annually into the atmosphere by the 
burning cf solid fuel, according to Sir 
Hugh Beaver’s Interim Report, the 
Railways contribute .4 million tons or 
8 per cent., whilst electricity works, 
industrial plants, household fires and 
other miscellaneous users of coal are 
responsible for the remaining 92 per 
cent. 


“Elimination of smoke does not 
necessarily mean the attainment of fuel 
efficiency. In some conditions, smoke 
can be avoided by reducing boiler 
efficiency, for instance, by admitting 
additional air. However, the efficient 
use of fuel means its smokeless use.”’ 
(vide Lord Ridley’s Report). 


This paper is mainly concerned with 
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the coal consumed by locomotives on 
British Railways. The total allocation 
of coal to the British Transport Com- 
mission is fourteen million tons per 
annum; about thirteen million of this 
are consumed on locomotives. This 
represents approximately 6 per cent. of 
the total coal produced in this country. 
Of this amount, the majority is con- 
sumed when the locomotives are 
actually working and, under such con- 
ditions, there is comparatively little 
smoke emitted from their chimneys. 


The principal cause for complaint 
arises from (a) Locomotive Depots, 
where there is a concentration of loco- 
motives and which Depots are usually 
near cities and industrial centres, and 
(6) Locomotives in Traffic. 

A. Locomotives on the Shed 
(1) Lighting up 

It is not possible to light up loco- 
motives from a cold condition without 
the emission of a certain amount of 
smoke. 


Locomotives are washed out on a 
laid-down basis and this means that 
after the boilers have been re-filled with 
cold water, on the fire being lighted, a 
certain amount of smoke is emitted. 
This, however, becomes less as the 
boiler becomes hot and when steam 
has been generated, the smoke can 
definitely be controlled by use of the 
jet or blower. 


(2) Dispesal and Stabling on Shed 
Locomotives arriving on the Depot 

have their fires either completely 

removed or the fire is cleaned, i.e., 


the clinker is taken out and a small fire 
is maintained in the firebox to enable 
them to be kept in steam until they are 
due to return to traffic. If the time 
interval is extensive, the fires are com- 
pletely removed and re-lighted in 
sufficient time to enable a proper head 
of steam to be raised before the loco- 
motives are returned to traffic. This 
produces a consequent saving in fuel. 
There will always be, however, a cer- 
tain number of locomotives either 
fresh fired or standing in steam, in the 
shed or on the departure roads, and 
where a heavy concentration of loco- 
motives is concerned, in total there 
must be smoke arising from such a 
Depot. 

A recent investigation has been 
made with the object of establishing 
the amount of smoke emitted in this 
manner and to obtain some informa- 
tion regarding the area of pollution. 

The test was arranged to cover a 
radius of about ten miles from Charing 
Cross and, within this area, there are 
about 700-800 steam locomotives 
owned by the British Transport Com- 
mission and actual observations were 
made covering these. The results are 
shown below, from which it will be 
seen that less than 15 per cent. were 
emitting smoke which could be des- 
cribed as darker than grey haze. Dur- 
ing the morning, the percentage was 
about 10 per cent. and the worst period 
occurred between 6 p.m. and 10 p.m., 
when the figure rose to almost 20 per 
cent. It will be noted that the area 
around the Motive Power Depots 


accounts for, roughly, 75 per cent. of 
the instances. 


123 visits were made to Main Line 
termini and 275 locomotives observed 
and 60 visits were made to Motive 
Power Depots and 1,816 locomotives 
were observed. 

Further, detailed surveys were made 
at two Motive Power Depots which 
showed the rates of deposition as 
under: 


(a) Distance from M.P. Depot Deposit 
(tons/month) 

20 yds. (N.E.) 125 

70 yds. (W.N.W.) 108 

300 yds. (N.N.W.) 12 

350 yds. (S.) 8.3 

(b) Depot itself 59 

80 yds. (leeward) 49 

300 yds. (windward) 29 

800 yds. (leeward) 9 


(3) Remedies 

Staff—kEvery effort is being made to 
train the staff, both those employed at 
Motive Power Depots and footplate 
personnel. This will later be referred to 
in greater detail. 

Disposal of Locomotives. — Shed 
Masters are being encouraged to con- 
sider very carefully locomotives arriv- 
ing on the Depot and to have the fires 
completely removed where the period 
on the shed justifies such action. 

The relations between the British 
Transport Commission, the Ministry 
of Fuel and Power and the National 
Coal Board are good, and having 
regard to the qualities and quantities 
of the fuel which is available, the 
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2=medium opaque smoke. 


3=heavy black smoke. 


Railways obtain their fair share of 
suitable fuel. These supplies have, 
however, to be augmented to some 
extent by qualities of fuel which would 
not be selected by choice and also a 
proportion of graded fuels have to be 
taken and, by mixing, can be made 
good use of in the locomotives. 

The total quantity of fuel consumed 
by locomotives on British Railways is 
approximately 13 million tons per 
annum and, of this, almost one million 
tons consists of briquettes manufac- 
tured from small sized fuel, compres- 
sed into briquettes by the aid of a 
binding agent. 

The shape and size of briquettes for 
firing locomotives is most important 
and work is in hand to produce a shape 
and size of briquette which will be 
satisfactory from the point of view of 
good combustion whilst, at the same 
time, mechanically it is of a shape 
which is reasonable to handle and can 
be retained in position on the loco- 
motive tenders. At the present time, 
there are about fourteen different types 
of briquettes which, whilst suitable for 
industrial and other purposes, are 
being diverted to the railways for use 
in locomotive fireboxes and some of 
these are not entirely satisfactory. 

Research is also taking place regard- 
ing the use of a binding agent which, it 
it hoped, will avoid certain objections 
to the use of briquettes as these, in their 
present form, produce a good deal of 
dust which is objectionable to the 
enginemen and, in some cases, has 
caused skin irritation. The present 
binding agent, i.e., pitch, also. is 
inclined to make more smoke than is 
the case with Large Coal. 

The use of coke has been the subject 
of further modern experiments and, 
whilst in certain specialized and local 
conditions, it might be possible to use 
a very limited quantity, it is not suit- 
able for ordinary working. Greater 
space is required on the tenders or 
bunkers of the locomotives, necessitat- 
ing more frequent visits to the Motive 
Power Depots for re-fuelling. It is con- 
sidered that a better alternative to the 
use of coke would be by diesel loco- 
motive, about which more will be said. 
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Some of you may remember that at 
one time oil was burned in conjunction 
with coal to a limited extent and, under 
these conditions, it was introduced 
through the firehole door. This arrange- 
ment was introduced at the time as it 
was an economical one but it was 
eventually discontinued due to increase 
in the cost of oil. 

Fuel oil can be burned satisfactorily, 
however, in the locomotive type boiler 
but it requires modification to the 
inside of the firebox, with special 
fittings including a pre-heating coil. 

It will be remembered that, a few 
years ago, a more extensive scheme 
was considered for the burning of oil 
in locomotives to save one million tons 
of coal per annum on British Railways’ 
locomotives but, due to an alteration 
in the world oil markets, the scheme 
was abandoned. 

The burning of oil in a locomotive 
type boiler is usually accompanied by 
the emission of more smoke than 
normally would be the case when using 
coal as fuel. 


(3) Training of Staff 


It will be appreciated that the train- 
ing of staff, with particular reference to 
the efficient use of coal, is part of the 
policy for training both Drivers and 
Fireman and a subject to which the 
British Transport Commission has 
given a good deal of thought. 


New Entrants to the Railway Service 
in the Footplate Grades 


New entrants into the Railway ser- 
vice commence as Cleaners and are 
given preliminary tuition in a number 
of subjects which they require to know 
as Railway servants, i.e., with regard 
to their personal safety in moving 
about among locomotives and trains, 
both in the Motive Power Yards and 
on the Main Line, but so far as this 
paper is concerned, it is mainly in their 
training to act as Firemen with which 
we are concerned. 

The training is arranged on a Depot 
or District basis with small groups of 
Cleaners, say up to twelve, and they 
are instructed by a Chargeman Cleaner 
and/or a Firing Instructor in the details 


of locomotives, i.e., the parts and 
functions of the fittings of locomotives 
and the lighting up and maintaining of 
fires in locomotives on the Depot, and 
their general duties and responsibilities 
as a Fireman. 

Before a Cleaner is allowed to act as 
a Fireman, he is given a period of two 
weeks’ preliminary tuition by the 
Firing Instructor, which includes prac- 
tical instruction and demonstration in 
the duties which will be required of him 
as a Fireman. When a satisfactory 
report is received from the Firing 
Instructor, the Cleaner is given an oral 
examination by the Locomotive Shed 
Master on subjects of which he is 
expected by that time to have know- 
ledge and these include the method of 
firing a locomotive and the general 
duties and responsibilities of a Fire- 
man. If the examination proves satis- 
factory, a Firing Certificate is issued. by 
the District Motive Power Superin- 
tendent and the Cleaner is redesignated 
‘*Passed Cleaner,’ meaning that he can 
be utilized as required on Fireman’s 
duties. Obviously, he is not fitted at 
that stage to take his place on the 
Main Line but there is an agreed sys- 
tem which enables him to be used as a 
Fireman when necessary, commencing 
with shunting locomotives and gradu- 
ally increasing the importance of the 
work as experience is gained. As soon 
as possible after the Passed Cleaner 
has commenced to work as a Fireman, 
the Firing Instructor rides with him to 
give further instruction in the proper 
firing methods, economy in coal con- 
sumption and, if possible, he will 
travel with each Passed Cleaner on the 
first occasion that he acts as a Fireman 
on the Main Line. A report is sub- 
mitted by the Firing Instructor indica- 
ting the result of this further examina- 
tion. 

Smoke Extraction from Shed.—Con- 
siderable research and development 
has taken place regarding the design of 
Motive Power shed roofs, but more 
from the point of view of getting the 
smoke out of the shed. 

British Railways are now consider- 
ing the means to be taken to disperse 
the smoke outside the shed. 
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At one new Depot to be erected, it 
is proposed to provide a brick chimney, 
about 200 feet high, to draw the smoke 
from the ducts in the shed and disperse 
it at a high altitude. This will not 
reduce the volume of smoke, but 
release it at a level where it is less 
offensive than in concentrated form at 
low level. 


Pre-steaming of Locomotives.—This 
is a practice in use in America and 
Canada, but about which there is no 
actual experience in Britain. It con- 
sists of supplying steam from a 
stationary boiler and introducing it 
into the locomotive boiler, first to heat 
up the cold water, then to give an 
initial head of steam, say, 100 lbs. per 
sq. in. After this, the locomotive is fired. 
in the ordinary way and smoke is 
reduced because the boiler is hot and 
its emission can be controlled by the 
use of the blower or jet. 

In America, it is usual to have a 
fairly large stationary boiler to give a 
steam supply, say, 80,000 Ibs. per hour, 
for many. purposes, €:8.) Station, 
Motive Power Depot, Carriage Sidings 
etc. These are usually mechanically 
fired with chain stoker grates and burn 
a low grade fuel. 

In addition to reducing smoke, it is 
claimed that there is economy due to 
burning low grade fuel efficiently in the 
stationary boiler, compared with raw 
large coal in the locomotive grates. 

In this country, the conditions are 
quite different but it has been agreed to 
try such a scheme at one Motive Power 
Depot to establish facts and provide 
data. To reduce the cost, the scheme 
has been combined with one for the 
washing-out of locomotive boilers by 
using hot water and the required 
stationary boilers will, therefore, pro- 
vide steam for the dual purposes. 


B. Locomotives in Traffic 


(1) Working Conditions 

When a locomotive has left the 
Motive Power Depot and is handed 
over to the Traffic Department for 
working purposes, the footplate staff, 
i.e., the Driver and Fireman, are 
entirely responsible for its good work- 


ing and management. These men, 
therefore, work without any direct 
supervision and it is apparent that the 
training of Firemen is of great impor- 
tance. 


It would, however, at this stage, be 
convenient to draw attention to the 
detailed fittings of a locomotive boiler 
showing the arrangement for control- 
ling the primary air supply, the second- 
ary air supply and the means by which 
the blast is produced for causing Con- 
ditions suitable for rapid combustion 
on the grate. The jet, or blower, 
operates in the smokebox. 


From Fig. 1, it will be seen that 
underneath the fire-grate is arranged 
an ashpan, having dampers which con- 
trol the admission of the primary air 
to the underside of the firebars. To 
promote complete combustion, it is 
essential that secondary air should be 
admitted to burn completely the CO 
to CO2 and also to satisfactorily burn 
the smoke or unconsumed particles of 
carbon. To assist in this, a brick-arch 
is arranged which deflects the products 
of combustion towards the firehole 
door through which the secondary air 
is admitted. This can be controlled and 
is, in turn, deflected by means of a 
baffle plate fixed inside the firehole, 
which assists in the complete mixing 
with the secondary air and effects 
proper burning before the products of 
combustion are drawn away through 
the tubes to the smokebox. All modern 
locomotives are provided with a super- 
heater and the gases are therefore 
drawn through the small boiler tubes 
and also the large smoke tubes into the 
smokebox. The exhaust from the 
cylinders provides the necessary blast 
for effecting combustion and the 
exhaust steam, together with the pro- 
ducts of combustion, are ejected from 
the chimney. When the locomotive is 
not working but is in steam, a blower, 
consisting of a ring of steam jets, is 
arranged either around the blastpipe or 
the base of the chimney, which causes 
a powerful induced draught and, by 
suitable control of air through the fire- 
hole door, it is possible to avoid mak- 
ing smoke. 


on 


A smail quantity of smoke should be 
emitted when the locomotive is work- 
ing: in fact, the complete absence of 
smoke indicates a surplus of secondary 
air, which is uneconomical. 

A number of experimental devices 
have been tried from time to time in 
this and other countries to reduce the 
emission of smoke, but the additional 
complications and maintenance diffi- 
culties have more than outweighed the 
advantages to be obtained. The author 
refers to such appliances as the one 
which provides a jet of steam to be 
blown through certain of the tubes. 
Another device used in America in 
connection with the burning of small 
coal consists of ferrules fitted through 
the lower part of the water space of the 
firebox just above the fire bed and 
through which jets of steam are intro- 
duced. with the object of providing 
additional secondary air which, mixing 
with the gases. promotes complete 
combustion. 


(2) Fuel 


The type 
motives in 


of fuel for which loco- 
this country have been 
designed is that known in the coal 
industry as Large Coal. It is well- 
known that Large Coal as such is not 
produced in the same quantity as was 
the case in past years and that the 
quantity mined is becoming graduaily 
less. Further, the quality of the coal is 
not being maintained due to many of 
our first-class seams becoming ex- 
hausted. It therefore follows that 
different grades and qualities of fuel 
are being used today from those which 
were available, say, before the war. 
Following the war period, there was 
a reduction in the working hours of 
Railway personnel from 48 to 44 hours 
per week. During this transition period, 
rapid promotion occurred to certain 
Railway staff and to provide Firemen, 
it was necessary to recruit additional 
Cleaners and these men, with very 
little training, were passed out on to 
the footplate to act as Firemen. During 
this period, it will be apparent that the 
normal training could not be given and, 
as a result, a number of the junior 
Firemen—for a time, at any rate—had 
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not received the required training. The 
position at present, however, is more 
normal and the ordinary rate of promo- 
tion which permits the training referred 
to previously has now been restored. 


With regard to subsequent promo- 
tion; a very careful examination is 
made by the Locomotive Inspector on 
the occasions when a Fireman is 
passed to act as a Driver. This is, 
naturally, a much more detailed 
examination but, among other things, 
the prospective Driver has to satisfy 
the Inspector on his knowledge, care 
and manipulation of the locomotive 
and he is also subjected to a practical 
test, both on freight and passenger 
working. Again, a Certificate is issued, 
signed by the Inspector and the 
District Motive Power Superintendent, 
if the applicant successfully passes the 
examination, after which he can be 
used as a Driver. 


Mutual Improvement Classes 


Mutual Improvement Classes are 
held throughout British Railways and 
there are over three hundred separate 
classes in existence. These classes are 
run by the men but every assistance is 
given by the Management, including 
the provision of accommodation, in 
many cases the provision of an Instruc- 
tor and the use of models and diagrams. 
The classes function on an entirely 
voluntary basis and are most keenly 
attended by the men of the Depots. 


Lectures are given and discussions 
on locomotive matters are held. In 


addition to the recognized class 
lecturers, the District Motive Power 
Superintendent and other Officers give 
the lectures, at which special attention 
is given to the preparation of Cleaners 
who are about to be examined as 
Firemen and Firemen who are required 
to pass the qualifying examination as 
Drivers. 


Many subjects, both on mechanical 
details and all matters of Motive 
Power and Operating interest are dis- 
cussed. 


Each year, a competition is run by 
the British Transport Commission and 
classes are invited to take part in the 
contest, which takes the form of a 
“quiz” programme. A_ very high 
standard of proficiency is attained by 
the team members and knowledge of 
combustion is a predominant feature 
of the various questions put to the 
team. Prizes are given for the winning 
teams and the final team is usually 
awarded a trip to the Continent, which 
includes visits to Motive Power 
Depots and other items of particular 
interest to locomotivemen. 


Instruction Trains 

Some of you may have had an 
opportunity of inspecting one of these 
trains on the occasion of the Annual 
Conference at Margate in 1950. 


The trains, as shown in the illustra- 
tions, consist of two coaches (see Figs. 
2. 3 and 4). In one coach, an oil-fired 
boiler produces steam, which is 


applied to various boiler fittings for 








Fig. 3 





Fig. 4 
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instructional purposes as well as heat- 
ing the Instruction Train. By referring 
to Fig. 3, it will be noted that at the far 
end of the coach there is a reproduc- 
tion of the firebox end of a locomotive 
boiler, complete with firehole door and 
all the steam fittings, which fittings are 
actually live, having steam supplied to 
them from the oil-fired boiler. Here. 
again, the proper methods of obtaining 
efficient combustion are emphasized. 
Sectional models of various loco- 
motive fittings are provided, together 
with models of valve gear and dia- 
grams of all descriptions. 

The second coach is a lecture room 
(see Fig. 4), with a cine-sound pro- 
jector and epidiascope, and a number 
of films have been made by the Rail- 
ways demonstrating efficient loco- 
motive working. Some of these films, 
again, have particular reference to 
complete and satisfactory combustion 
and the working of locomotives. These 
are sound films which show actual per- 
formance in traffic and are provided 
with a running commentary describing 


the proper method of firing and how to 
obtain the best results. One of these 
films, ‘“‘Little and Often’’ was exhibited 
at Margate in 1950 and many of you 
had the opportunity of seeing this film, 
which describes in detail the method of 
firing, with actual “‘shois’” from the 
footplate. 

A further film is available and can be 
seen today after this meeting. The film, 
known as “‘Wash and Brush Up,” 
describes fully the servicing arrange- 
ments from the time a locomotive is 
withdrawn from traffic and put on the 
Motive Power Depot until its return to 
traffic. During this time, the fire is 
removed from the grate, the ashpan 
and smokebox are cleaned, the tubes 
and firebox are thoroughly cleaned, 
the boiler is emptied and washed out 
to remove sludge and scale, and the 
whole process to maintain the loco- 
motive as a free steaming unit capable 
of effecting good combustion is fully 
described. 

Alternative Forms of Motive Power 

The British Railways are considering 
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alternative forms of Motive Power to 
the coal burning steam locomotive. 
Electrification has been introduced in 
some parts of the country and it may 
well be that an extension of electrifica- 
tion, either Main Line and/or of a local 
character, will develop. In addition, 
alternative forms of locomotives are 
being developed and the following are 
examples of diesel mechanical loco- 
motives, diesel electric, diesel hydraulic 
and gas turbine locomotives, and 
multiple unit rail cars. 

Fig. 5.—British Railways have a 
number of 153 h.p. and 204 h.p. diesel 
mechanical and diesel hydraulic loco- 
motives of this type for shunting work, 
where sharp curves are encountered. 
The one shown is of the 204 h.p. group 
and has a tractive effort at low speed of 
16,850 lbs. 

Total weight is 29 to 30 tons and 
maximum speed, about 25 m.p.h. 

Fig. 6.—This shows a _ standard 
diesel electric shunting locomotive of 
350 h.p. and is one of which several 
hundred are being built. 

Total weight is 50 tons and tractive 
effort—34,944 lbs., while maximum 
speed is 20 m.p.h. 

Fuel capacity is 660 gallons and 
these locomotives remain in_ traffic 
away from the Motive Power Depot 
for a fortnight. 


Fig. 7.—This shows the 827 h.p. 
Mixed. Yraffic diesel electric loco- 
motive. 

This was designed for branch line 
services of both passenger and freight 
working and is also capable of speci- 
ally controlled speeds for hump 
shunting purposes. 

Weight in running order—69 tons 
16 cwt. and maximum speed 70 m.p.h. 

Fig. 8.—This shows the first Main 

Line diesel electric locomotive put into 
service in Britain which, together with 
No. 10,001, worked the Anglo- 
Scottish services of the former 
L.M.S.R. between Euston and Glas- 
gow. 
Powered by a 16 cylinder “‘V”’ type 
diesel engine, they develop 1600 h.p. 
and have a maximum tractive effort of 
41,400 Ibs. and are capable of a 
maximum speed of over 90 m.p.h. 

Fig. 9.—This showsa diesel mechani- 
cal Main Line locomotive of 2,000 h.p. 
In this locomotive, there are four main 
engines, each of 500 h.p., supplying 
power to a common gearbox for 
traction purposes. Two independent 
diesel engines supply power for the 
auxiliary services. 

The locomotive weighs 120 tons, has 
a maximum tractive effort of 25,000 
lbs., and is capable of a maximum 
speed of 78 m.p.h. 
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Fig. 10.—This is the first gas turbine 
locomotive to operate in this country. 
It is of 2,500 h.p., weighs 115 tons, has 
a tractive effort of 31,500 lbs. and is 
capable of a maximum speed of 90 
m.p.h. 

It is operated by heavy fuel oil 
driving a gas turbine, which, in turn, 
drives an electric generator and the 
final drive is by electric traction motors 
on the bogies. 

Fig. 11.—This is a later type of gas 
turbine electric locomotive of over 
3,000 h.p., capable of a maximum 
speed of 90 m.p.h. Total weight is 129 
tons 19 cwts. and maximum tractive 
effort 60,000 lbs. 

As originally built, this locomotive 
was run on gas oil but consideration is 
being given to converting it to heavy 
fuel oil. 

Fig. 12.—The diesel electric loco- 
motive 10203 is the latest to be built by 
British Railways and is of 2,000 h.p. 
It is capable of a maximum speed of 
90 m.p.h. and weighs 132.8 tons. It has 
a maximum tractive effort of 50,000 
Ibs. 

Fig. 13.—This shows a pair of diesel 
rail cars. These are powered by two 
‘flat’? diesel engines of 125 h.p. Each 


engine drives on one pair of wheels of 
the bogie, giving a total of 250 h.p. per 
car. 

They can be used in conjunction 
with trailer cars and marshalled as 
trains up to six or eight cars, being 
driven from one master controller. 
The trains are operated by a Driver 
and Guard, no Fireman being em- 
ployed. 

The first group of these rail cars are 
operating in the West Riding of 
Yorkshire and six other schemes have 
been authorised. These schemes dis- 
place 57 steam locomotives. 

Policy of British Railways with regard 
to Traction 
Electrification 

It can be stated that the British 
Transport Commission are giving con- 
sideration to schemes for the electri- 
fication of certain sections of the 
Railway but, at the present time, no 
public announcement of these projects 
can be made. 

The most important recent develop- 
ments in this connection are the 
electrification of the Liverpool Street- 
Shenfield section for passenger work- 
ing by multiple unit electric stock and 
the more recent electrification of the 
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Manchester - Sheffield - Wath Main 
Line, which scheme has not yet been 
completed. This includes the first real 
Main Line freight electrification in the 
country, the trains being hauled by 
electric Mixed Traffic locomotives. 


There are 58 of these Mixed Traffic 
locomotives, used mainly in connec- 
tion with the main mineral traffic 
passing from east to west over the 
Pennines but, in addition, the scheme 
will ultimately necessitate the use of 


seven electric passenger locomotives 
and eight sets of multiple unit electric 
passenger coaches. 
Diese! Locomotives 

There~are, at the’ present sttme> 
approximately 270 diesel shunting 
locomotives and a Replacement Pro- 
gramme, spread over five years, is 
being completed which provides for an 
addition of 573 diesel shunting loco- 
motives in replacement of 635 steam 
shunting locomotives. This programme 
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should be completed by the end of 
1957, when there would be approxi- 
mately 800 diesel shunting locomotives 
working on British Railways. This 
represents 30 per cent. of the total 
number of shunting locomotives in 
Britain and about 460 of these will be 
operating in the “black’’ areas. This 
programme does not represent com- 
pletion of the substitution of diesel 
shunting locomotives for steam loco- 
motives and a further programme is 
under consideration at the present 
time. 

In considering the substitution of 
diesel for steam traction, it should be 
borne in mind that the average avail- 
ability for steam locomotives in this 
country is approximately 84 per cent. 
and that of steam shunting locomotives 
is over 90 per cent. 

Consideration is also being given to 
developing a general purposes diesel 
locomotive of 1,000-1,200 h.p., with 
the object of dealing with both 
passenger and freight services on 
branch and feeder lines. 


Diesel Rail Cars 

Reference has already been made to 
the fact that seven schemes have been 
approved by the British Transport 
Commission, which provide for 107 
motor cars and 63 trailers in substitu- 


tion for 57 steam locomotives. 

In replacing certain services with 
diesel rail cars, opportunity has been 
taken to improve the timings and, in 
most cases, to improve the services so 
that the mileage to b2 run by the diesel 
rail cars is considerably higher than 
the steam mileage which is withdrawn. 

It is the policy of the British Trans- 
port Commission to develop this form 
of traction where it is suitable and a 
number of further schemes are receiv- 
ing consideration. 


Gas Turbine Locomotives 

There are two experimental oil gas 
turbine locomotives with final electric 
drive operating on British Railways 
(see Figs. 10 and: 11). A further 
experimental gas turbine locomotive, 
with mechanical transmission, is under 
construction. This project is joint 
between British Railways and outside 
industry and, in this case, the fuel will 
be pulverized coal. It is hoped this 
locomotive will be placed in service for 
experimental purposes in 1955 or 1956. 


Conclusion 

In conclusion, the Author would 
like to express his thanks to the 
British Transport Commission for the 
facilities provided to enable him to 
produce this paper and to make use of 
the information presented therein. 


Discussion 


Councillor Dr. H. K. Ashworth (St. 
Marylebone) said that the steps out- 
lined by Mr. Harvey to lessen atmos- 
pheric pollution by steam powered 
locomotives did not seem to go far 
enough or fast enough for those who 
dwell in St. Marylebone or the neigh- 
bouring Borough of St. Pancras and 
Hampstead. These Boroughs were 
subject to appalling atmospheric pol- 
lution because of the emergence from 
long tunnels (or other vents) of smoke 
from heavy trains being hauled up-hill 
from the mainline termini with their 
engines steaming flat out. Why could 
not British Railways copy the Ameri- 
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can example of prohibiting steam 
powered locomotives from entering 
London, either by increased use of 
electrification or Diesel engines? The 
only proper place for a steam- 
powered locomotive in North London 
should be in a museum. 


Dr. A.Parker (Fuel Research Station) 
said he was only going to ask one or 
two questions on the paper, which he 
had read with very great interest. As 
he understood it many years ago, 
maybe 70 or 80 years ago, it was the 
practice to use coke as the fuel for 
lighting up steam locomotive boilers 


and then to change over to coal when 
the temperature had been raised, so 
that there was less risk of emission of 
really black smoke. Could Mr. Har- 
vey tell him why that practice has 
been given up and changed over to 
lighting up from cold using coal? The 
other question was how far the 
number of times of lighting up from 
really cold could be reduced by better 
treatment of the boiler feed water, 
thereby reducing the number of times 
that it was necessary to wash out the 
boiler and fill up with cold water? 


James Law (Sheffield) stated that 
Mr. Harvey should be complimented 
on his paper which showed with a 
wealth of detail how Deisel operated 
and electrically operated locomotives 
were being developed on _ British 
Railways. 


Four years ago at the Margate 
conference, where a discussion on 
locomotive smoke took place, little 
or no hope was given that there would 
be any great changes in motive power 
for some years to come, but this paper 
showed that considerable progress had 
been made. It was stated that experi- 
ments in pre-steaming would be 
carried out and, though Mr. Harvey 
again stated that experimental work 
was being considered, it appeared that 
some effort to reduce pollution at 
locomotive sheds was long overdue 
and that British Railways had had 
ample time to put such work into 
operation. 


The pollution figures given in the 
paper, where a deposit of 125 tons 
per square mile per month took place 
at a distance of 20 yards to the N.E. 
of the depot, was most illuminating 
and definitely showed how serious 
such pollution could be. It was 
considered that a pollution figure of 
40 tons per square mile per month was 
the usual deposit in a heavily indus- 
trialized area, and a pollution figure 
of three times that magnitude was 
deplorable. It could be stated that 
there was scarcely a town or village 
in the whole of Great Britain that was 
not affected by railway smoke, and 
the national survey carried out by the 
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Society some years ago had emphasized 
the fact. 


Most of the delegates attending the 
conference used the London terminal 
stations and comparisons were most 
striking, Euston, St. Pancras, King’s 
Cross and Marylebone being particu- 
larly bad. 


Was there any scheme going for- 
ward in order to improve the atmos- 
pheric conditions at those stations or 
would they remain as they had done 
for many generations? . 


Councillor W. A. N. Jones (Birming- 
ham) said the outcome of British 
Railways’ work was fuel efficiency, but 
he did not think they were seriously or 
wholeheartedly concerned in this mat- 
ter. 


Referring to the training of firemen 
he said they were having to bring on 
to the footplate young men of 16, 
which was too young and was bad 
practice. 


They were irresponsible and had to 
rely on instructions from the driver as 
to how to use the fuel to the best 
possible advantage. Drivers did not 
like to have to take their eyes off the 
signals and controls to do that. 


From a practical man’s point of 
view, the great liaison that had been 
hoped for from the National Coal 
Board and British Railways was 
lacking and there were instances when 
the railways got the poorest possible 
types of coal. 


He supported the idea of pre-steam 
heating of engines before being put 
into service at depots in order to 
reduce smoke, because the pollution 
was something to be seen -to be 
believed: even in modern depots the 
sulphurous fumes that hung a few feet 
above the ground were damnable, 
causing the men to cough and spit and 
even leave the job. 


P. H. Saunders (West Lancashire 
and Cheshire Regional Smoke Abate- 
ment Committee) said that as a former 
Locomotive Engineer and now Smoke 
Abatement Officer for Liverpool he 
had followed Mr. Harvey’s paper with 


considerable interest, and had to 
admit that the problem of railway 
smoke prevention was shown in an 
entirely different light from that under 
which he had regarded it when he was 
on the railway. His short experience 
of firing a locomotive was as an 
apprentice engineer, and had he 
known then as much about the com- 
bustion of coal in a locomotive fire- 
box as he did today, his work on the 
footplate would not have been the 
ordeal of toil and sweat which he had 
made of it. 


Mr. Harvey had explained what the 
railways were doing so far as smoke 
from locomotives was concerned, but 
a great deal of pollution was caused by 
the burning of that one million of the 
fourteen million tons of coal men- 
tioned by the Author; in their yard 
cranes, depot heating stoves and 
station fires, merely because coal was 
used for locomotives. If British Rail- 
ways would use coke only on those 
cranes and stoves and fires they would 
make a great contribution to smoke 
abatement, and it would certainly not 
be a difficult thing to do. 


Regarding the type of coal used on 
locomotives, Mr. Saunders could not 
understand why large coal was used; 
the fireman had to break it up into 
suitably sized pieces, and was invari- 
ably left with a large quantity of slack 
and small coal which had to be fired 
-and which, incidentally, caused most 
of the grit nuisance. One would have 
thought it would have been more 
economical, if they could not obtain 
graded fuel, to install crushing and 
screening plants at the coaling depots 
and supply their engines with graded 
3 in. and 4 in. nuts and to process the 
screenings into suitably sized bri- 
quettes. 


Still on the question of fuels, Mr. 
Harvey had said that usually oil-fired 
locomotives created more smoke than 
when they were burning coal. Surely 
that was only in those cases where 
boilers designed for coal burning had 
been converted to oil-firing without 
alteration of the design of the firebox. 
There did not appear to be any reason 
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why a boiler properly designed for oil 
burning should not give a much higher 
thermal efficiency and be practically 
smokeless. 


So far as training of firemen was 
concerned, Mr. Saunders could from 
his own experience support the author’s 
remarks, and repeated what he had 
said at Margate three or four years 
ago, that as far back as 1923 or 1924 
the old Great Northern Railway used 
camera pictures of the actual firing 
movements to seek the best and most 
efficient method of training. 


Mr. Saunders said he had found the 
ex-locomotive fireman working on 
industrial boilers the best type for 
applying science to the job, but he felt 
certain that the trouble today was not 
lack of training, but was the same as 
throughout a good deal of industrial 
boiler operation, the human element. 


He also said that in his experience in 
Liverpool, the British Railways Execu- 
tives had shown the greatest co-opera- 
tion and he sincerely hoped they 
would, as soon as possible, extend to 
Merseyside some of those measures 
outlined in the paper for reducing 
low-level smoke from engine sheds and 
that they would be fortunate in 
securing still more Diesel locomotives 
for shunting. 

He asked Mr. Harvey if the modern 
type of boiler as shown in Fig. 1, with 
the forwarded extended firebox, had 
shown any improvement in  fuel- 
saving compared with the earlier 
square box-shaped type, and said he 
imagined the additional combustion 
chamber volume would give much 
better combustion, particularly of the 
higher volatile coals. He also asked 
what had happened to the water-tube 
boiler designed for locomotives by Sir 
Nigel Gresley about 1930, as he was 
under the impression that that type 
was a great step forward in locomotive 
boiler design. 

Finally, he said, the author had 
referred to a pulverized coal gas- 
turbine-driven engine now being con- 
structed. Mr. Saunders remembered 
seeing a pulverized coal-fired steam 
locomotive in Germany some years. 


ago, and understood there were a 
number at that time in America. 
Would Mr. Harvey say what possi- 
bilities there were in that form of 
steam generation as apart from fuel 
for gas turbines or locomotives with a 
view to using inferior grade fuels 
efficiently and smokelessly. 


G. W. Farquharson (Birmingham) 
stated that Mr. Harvey had given the 
conference an excellent and splendid 
résumé of the alternative forms of 
motive power being developed and 
considered by British Railways, and 
the intended progressive replacement 
of Diesel for steam traction, especially 
in relation to shunting operations. 
That appeared to be the most pro- 
gréssive step im the reduction» of 
atmospheric pollution from railways. 
He hoped the programme would be 
accelerated; it could and should be if 
the British Transport Commission was 
keenly interested in the problem of air 
pollution. 


Mr. Farquharson then made refer- 
ence to the Interim Report of the Air 
Pollution Committee and pointed out 
to Mr. Harvey that the table he had 
quoted in his paper also indicated that, 
when considered on a ton per ton 
basis, the pollution by smoke and grit 
from railways was greater than from 
industrial and domestic sources, and 
could Mr. Harvey account for that? 


Mr. Farquharson also stated that if 
the British Transport Commission was 
so desirous of smoke abatement, why 
was it that on the promotion of 
Private Acts by Local Authorities in 
regards to smokeless zones they did 
their best, with great success, to ensure 
that railway engines would be exempt 
from such legislation ? 


The conference knew that atmos- 
pheric pollution by smoke could be 
controlled by smokeless zones and, 
whilst British Bailways were exempt, 
many areas where improvements could 
be effected would be restricted by the 
British Transport Commission’s out- 
look. 


On the training of firemen, Mr. 
Farquharson pointed out that it 
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appeared to be hurried and insufficient. 
Training of locomotive firemen on 
engines engaged in shunting opera- 
tions meant that the occupiers of 
houses bordering the sidings cou!d give 
up all hope, because as soon as the 
‘** cleaner ’’ was promoted to other line 
firing .a fresh ‘batch “oF “learners: 
would arrive. 


A. H. Basford (West Hartlepool) 
asked whether the British Transport 
Commission had a scheme for the 
systematic rebuilding or moderniza- 
tion of existing engine sheds and if 
such a scheme would be completed in 
the foreseeable future. 


He described the smoke nuisance 
which occurred at West Hartlepool 
where the engine sheds adjoined a 
large residential area. The flue ducts 
in the sheds were very short, some of 
them being lower than ridge height of 
the roof through which they passed. 
Smoke and condensate from the sheds 
and from engines being lighted up in 
the open air were dispersed at a low 
level towards nearby dwellings. 


If the British Transport Commission 
was unable to embark upon large- 
scale improvements on the lines indi- 
cated by Mr. Harvey, some early 
modification should be made to the 
flue ducts of existing sheds so that 
smoke could be discharged to the 
atmosphere at a higher level than at 
present. 


F. J. Redstone (Bristol) said he felt 
Mr. Harvey had very fairly stated the 
present position in regard to the action 
now being taken to deal with atmos- 
pheric pollution nuisance from the 
railways. 


There was no reason, however, why 
the meeting should pull its punches in 
the discussion, as in many areas this 
form of pollution was a serious 
problem. 


In his view the explanations made 
in the paper were an acknowledgment 
that something more must be done 
and the references to pre-steaming of 
boilers, chimneys to draw smoke from 
engine sheds, electrification and oil- 
firing in substitution for solid fuel 


revealed that a great deal of attention 
was being given to that important 
matter. 


Mr. Harvey had referred to “ low 
grade firing work” and perhaps in 
reply he would enlarge a little upon 
that term. Did that mean _ that 
beginner firemen were often trained in 
the thickly populated areas and on 
shunting, etc.? 

It had been said that “* A man is 
only ready for life at the end of it.” 
Could it be inferred from Mr. Harvey’s 
remarks that a large percentage of 
firing training was carried out in areas 
where pollution would be most damag- 
ing, and if this was so, by adjusting 
the size of tenders, could coke be more 
intensively used as a fuel in such cases ? 


G. Nonhebel, in a contribution 
received after the conference, wrote 
that the measurement only of solids 
collected in atmospheric deposit gauges 
around motive power depots gave 
insufficient information and might 
blind the railway authorities to the 
seriousness of the problem. Although 
the grit collected was a nuisance, the 
major effect on the health of nearby 
residents was caused by the tarry 
smoke from the engines. This drifted 
long distances. Only a small propor- 
tion of the weight of solids collected 
by the deposit gauges came from this 
smoke. The measurement that would 
more clearly show the extent of the 
trouble was the Standard Suspended 
Smoke Measurement used by the 
D.S.I.R. Readings of that should, 
however, not be averaged over the 
24 hours but be taken during the 
periods of high smoke emission from 
the depots. He hoped that British 
Railways and Local Authorities would 
make some of the measurements in 
areas of complaint. Study of them 
should help the Shed Masters to 
devise methods of reducing the worst 
conditions. 


Mr. Harvey, replying to the discus- 
sion, said that Dr. Ashworth had 
referred to the delay in carrying out 
electrification schemes. A tremendous 
capital sum was involved and to give 
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effect to even the Main Lines would 
run, probably, into some hundreds of 
millions of pounds. 


With regard to the complaint of 
steam locomotives leaving the north 
London terminal stations, Mr. Harvey 
said that it should be borne in mind 
that when leaving Euston, King’s 
Cross or Marylebone, a locomotive 
was faced with a fairly severe uphill 
gradient of about 1 in 70 and, after 
emerging from the tunnels, the loco- 
motive fires were just beginning to be 
burned through. The emission of 
some smoke and grit was, therefore, 
unavoidable. 


Dr. Parker had referred to the use 
of coke for lighting up. The main 
difficulty in using coke specially for 
lighting up was due to the fact that 
most of their larger motive power 
depots had mechanical coaling plants 
and it was impossible to arrange for 
coke to be put on the tenders or 
bunkers in the position suitable for 
lighting up. Further, it would be 
necessary to fill up the tenders or 
bunkers when the locomotives were 
leaving the depot and this would be a 
movement in the wrong sequence and 
cause congestion and expense. It was 
not a practicable suggestion, quite 
apart from one of expense of carrying 
coke to the locomotives in the shed 
for lighting up purposes. 


A further question related to the 
possibility of reducing the number of 
occasions when locomotives were lit 
up from cold consequent upon the 
application of the boiler water treat- 
ment. The Commission had taken 
advantage of the possibility of extend- 
ing the periods between washing out 
due to water treatment, and locomo- 
tives, some of which ran three days at 
one time, were now running 28-32 days 
or for even longer periods. 


Mr. Law referred to a change in 
types of motive power and the delay 
in the provision of the pre-steaming 
plant. 

Mr. Harvey said that there had not 


been a change of mind in regard to 
types of alternative forms of motive 


power; development, however, had 
occurred which accounted for the 
present outlook on policy. 


With regard to the delay in provid- 
ing the pre-steaming plant to which 
some reference was made at the 
Margate Conference; this was the first 
plant of its kind in this country and the 
question of cost and justification 
required careful consideration. It was 
now being provided in conjunction 
with a hot water boiler-washing 
scheme. The material had been 
ordered and the work would proceed 
as soon as possible. 


The Manchester - Sheffield - Wath 
electrification scheme was a part of the 
long-term policy of the Commission 
and did effect a very considerable 
saving in large coal and enabled a 
much smaller quantity of coal of an 
inferior class to be utilized in the 
power Stations. 


Councillor W. A. Jones referred to 
the policy regarding electrification, the 
training of staff and to mechanical 
coaling plants. 


Mr. Harvey said that he thought it 
could be said that the long-term policy 
of the British Transport Commission 
was the electrification, at least, of the 
Main Line railways. 


As he had mentioned early in the 
paper, the British Transport Com- 
mission were very keenly alive to the 
subject of fuel efficiency which was 
closely related to that of avoiding the 
emission of smoke. A Fuel Efficiency 
Committee was in operation, with 
representatives at varying levels who 
dealt with not only fuel efficiency as 
affecting locomotives, but offices, 
works, signal-boxes, etc. 


With regard to the training of staff: 
there was a period following the war 
when, due to the rapid promotion of 
footplate staff owing to the reduction 
in working hours, it became necessary 
to utilize youths of 164 as a temporary 
arrangement for firing purposes. The 
normal age limit was 18 and was in 
accordance with the Commission’s 
promotional scheme for footplate 
staff, and it was hoped that the normal 
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conditions would soon be in operation. 


The circumstances under which, 
from time to time, mechanical coaling 
plants discharge a considerable quan- 
tity of small coal were well known to 
the Railway Authorities, but many of 
the later plants had been designed with 
the angle of the bunker in such a 
manner that small coal did not accu- 
mulate. The actual coal consumption 
measured in lbs. per mile showed a 
small but steady reduction. 


In regard to pollution of the air in 
and around the depots, it was claimed 
in America that pre-steaming reduced 
the volume of smoke, and it was hoped 
that the experimental scheme to be 
introduced at Colwick wouid give 
promising results in this country. 


Mr. P. H. Saunders, Smoke Abate- 
ment Officer, referred to the one 
million tons of coal used other than on 
locomotives. 


Mr. Harvey said that this was con- 
sumed in the various works, offices, 
stations, signal-boxes, etc. 


A Fuel Efficiency Committee, repre- 
sentative of all departments, was in 
being and dealt with the efficient use 
of fuels other than locomotive. This 
committee dealt with the use of effi- 
cient and modern heating boilers and 
the provision of modern grates in 
substitution for the ordinary open 
type. As an indication of their 
activities during the year 1952, the 
latest full year’s figures available— 
modern appliances were installed in 
950 stations and 3,744 houses owned 
by the Commission. 


With regard to the quality of fuel 
used on locomotives, Mr. Harvey said 
that recent tests on the Locomotive 
Testing Plant at Rugby had indicated 
that certain graded fuels used in 
isolation were not suitable for locomo- 
tive purposes, but to further develop 
the use of such fuels, it had been 
agreed to loan a locomotive boiler to 
the British Coal Utilization Research 
Association, Leatherhead. Further 
tests would be continued by this 
Association with the object of develop- 
ing a type of grate and ashpan arrange- 





ment suitable for small type fuel. A 
modern locomotive boiler consuming 
the fuel for which it was designed was 
a highly effective producer. The boiler 
efficiency of many hundreds of loco- 
motives in this country is well over 
80 per cent. 


The combustion chamber to which 
Mr. Saunders referred was definitely 
an improvement upon locomotives 
provided with a straight tube-plate in 
the firebox. 


The water tube boiler referred to 
was designed by Sir Nigel Gresley in 
conjunction with Mr. Harold Yarrow. 
It was not a success. The degree of 
superheat took too long to build up 
and consequently there were greater 
condensation losses in the engine low 
pressure cylinders. 


The boiler was not free steaming due 
to various causes, and the coal con- 
sumption was much higher by com- 
parison with other standard Gresley 
‘** Pacifics.”” Various alterations were 
carried out in an effort to overcome 
these unsatisfactory features, but with- 
out success. Eventually in 1937 it was 
decided to completely rebuild the loco- 
motive with a conventional type of 
boiler and a 4-6-4 wheel arrangement; 
it was, therefore, a non-standard type. 


With regard to pulverized coal-fired 
_ steam locomotives, Mr. Harvey said 
it was quite true that several loco- 
‘motives were working in Germany, but 
at the same time experiments were also 
being carried out in England, America, 
Brazil, India, Sweden and _ other 
countries. It was recorded that experi- 
ments were carried out in our own 
country as far back as 1916 by Mr. 
J. G. Robinson, Mechanical Engineer 
of the Great Central Railway. Papers 
concerning pulverized fuel burning in 
locomotives were contained in Journals 
57, 88 and 91 of the Institution of 
Locomotive Engineers. Little pro- 
gress had been made with regard to 
adopting any system for utilizing 
pulverized coal in the conventional 
type of locomotive firebox. The trend 
of dieselization and electrification in 
America and on the Continent had 


reduced or eliminated further experi- 
ments of this nature so far as steam 
locomotives are concerned. 


Mr. G. W. Farquharson made refer- 
ence to smokeless zones and the fact 
that railway locomotives were exempt 
within such zones. 


Mr. Harvey said that the difficulty 
of the problem was appreciated, but 
an efficient transport system was neces- 
sary and, having regard to all the 
circumstances, it was considered that 
railway locomotives should be ex- 
empted in a manner similar to certain 
engineering and other industries which 
might be located within the proposed 
zones. 


The figures quoted for the produc- 
tion of sulphur dioxide were taken 
from the Interim Report of Sir Hugh 
Beaver’s Committee. 


In connection with the training of 
staff, Mr. Harvey said that one of the 
great difficulties which faced the 
British Transport Commission in the 
training of staff was tradition, which 
was extremely strong on British Rail- 
ways. It was hoped, however, to 
educate the staff at all levels to the 
importance of using effectively the fuel 
which was available and this would 
have an effect on the improvement 
regarding the emission of smoke. 


Mr. Basford referred to the fact that 
a new housing scheme-:.was_ being 
developed in close proximity to the 
Motive Power Depot at West Hartle- 
pool. 


Mr. Harvey said that in connection 
with the emission of smoke, a com- 
mittee has reported recently on the 
most suitable type of locomotive shed 
roof, also on types of ventilators 
which can be applied to existing roofs. 
These are being provided as oppor- 
tunity presents itself in repairs or 
replacement. No. particular pro- 
gramme has been arranged for dealing 
with the depots; each one is con- 
sidered on its merits. So far as a tall 
brick chimney is concerned, considera- 
tion was at present being given to 
providing one at a depot so that 


experience may be gained as to the 
efficiency with the type of Motive 
Power Depots in use in this country. 


Mr. Harvey said that he wished to 
thank Mr. Redstone for his remarks 
in connection with the training of fire- 
men who are placed on shunting loco- 
motives. In the first instance, this was, 
naturally, because the work from a 
fireman’s point of view is much less 
arduous than would be the case on the 
Main Line and also the demands 
made upon the boiler were easy and 
intermittent. Should the fireman make 
mistakes by putting too little or too 
much on the fire at one time no great 
harm would result, whereas on the 
Main Line time would be lost, and 
probably, by reaction, time lost by 
following trains. It was felt, however, 
that the scheme for training young 
firemen was such that by the time they 
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were allowed to proceed on to shunting 
locomotives they were quite capable of 
dealing with this class of work. 

With regard to the proposal to 
increase the capacity of tenders or 
bunkers to enable them tc carry coke 
for shunting purposes, Mr. Harvey 
felt that this presented a good many 
mechanical difficulties and, in any 
case, it was felt that the better solution 
here was the one being implemented, 
namely, to provide diese! locomotives 
for shunting purposes. 

The author wanted to thank Mr. 
Nonhebel for his written contribu- 
tion. The standard suspended smoke 
measurement as used by the D.S.ILR. 
was well-known to the physics section 
of British Railways and was used by 
them in their investigations in addition 
to measurements of collected solids 
from the atmosphere. 


DEVELOPMENTS IN THE 
INDUSTRIAL USES OF GAS AND 
ELECTRICITY 


(1) Gas 


by 


R. F. Hayman, B.Sc., F.R.LC., M.Inst.Gas E., 
M.1I.Chem.E., M.Inst.F. 


Industrial Gas Officer, The Gas Council 


1. The Industrial Gas Load ignition and operation of equipment, 
together with satisfactory performance 
1.1 General with the minimum of labour and main- 
One relationship of Industrial Gas tenance for long and arduous periods. 
to smoke abatement may be interpre- Ina great number of processes, these 
ted by the statement that every gas- requirements are coupled with a strict 
fired installation is a contribution to need for close control of temperature,. 
smoke abatement. There is a great pressure and other physical factors. 
diversity of processes in which gas This has demanded a change of tech- 
plays an important part, and many are _ nique in design and operation of plants 
specialized in requiring gas or other which, among other things, this paper 
refined fuels. sets out to record. 


In discussing developments in the In general, developments mentioned 
use of gas for industry, it must be ap- are those which have been worked out 
preciated in trying to cover this extre- over the last few years some of which 
mely wide field and in endeavouring to which are just beginning to take effect. 
describe the part industrial gas plays : a 
in the economic life of the nation, the The Industrial Gas load in_ itself 
examples quoted are not necessarily shows wide variations. Naturally in 
cases where gas has replaced solid fuel. the country or holiday areas there is 

; ; substantially less concentration of in- 

Gas sold for industrial processes is 


dustrial plant than in towns like 
now about 25 per cent. of the totalload  gpeffeld or Birmingham, and it can be 
of the Gas Industry and its growth can saiq that where industry is thickest 
be seen since the war by Table I, which ; 


y there is the greatest opportunity for 
gives approximately the quantities Of smoke abatement. This may take a 
gas sold to industry. 


variety of forms, since London, for 

This growth has been accompanied instance, is the home of small indus- 
by the parallel growth in industry of — tries and there are very many thous- 
the desire for greater use of such facili- ands of factories, each requiring an 
ties as line production and automatic individual approach to its particular 


Table I 
(Millions of Therms) 
1945 1946-1947  .1948 , 1949 1950 1951. 1952 1953 
Industrial... ~ 390 400 415 475 StS 580 630 640 650 
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problem. On the other hand, in some 
of the big industrial centres the prob- 
lem of smoke abatement may be 
largely resolved if it is possible to re- 
organize the activities of a few firms. 


The size of plants concerned vary as 
widely as the loads or processes going 
on in them, and gas fired units are 
available in gas rates ranging from 
50,000 cu. ft. per hour (250 therms) and 
more, down to a few cubic feet per 
hour. The small units must not be 
neglected, because collectively they 
can add up to a great deal. For 
example, Birmingham and district, a 
great industrial area, where the In- 
dustrial Gas load is 42 per cent of 
the total load, sold about 47 million 
therms in 1952-53 for this purpose, 
whereas the North Thames Gas Board, 
in London, a city not always con- 
sidered an industrial one, sold about 
75 million therms in the same period 
to industry. 


London is not, of course, without 
its large organizations as the figures 
taken from a table in a recent paper by 
Tyrrell! show. In general, however, 
the processes concerned in London are 
many and varied and are not in the 
category of very large industrial gas 
installations. 


Coal used in industrial processes is 
of the order of 35 million tons a year. 
Industrial gas is now consumed at the 


approximate rate of 650 million therms 
a year, which is considered to do the 
same work in the factories as 4.7 
million tons of coal. Remembering 
the statement in Paragraph 2 of the 
paper, it could be argued that about 
10 per cent. of a possible smoke prob- 
lem is already being tackled by the Gas 
Industry. This is not inconsiderable 
and the activities of the Gas Industry 
in this direction are worth some atten- 
tion. 


It is only possible to deal with a 
fraction even of the more interesting 
examples of recent developments and 
it is proposed in the following sections 
to pick out a few of the more impor- 
tant subjects for discussion. 


1.2 Systems of combustion 


As stated before, there is an enor- 
mous diversity of processes using town 
gas as a source of heat, but the prob- 
lems of combustion are relatively 
simple in that only three main burner 
systems are used, respectively called, 
pre-aerated, aerated and post-aerated. 


A pre-aerated burner system is one 
in which primary air is mixed with the 
gas before arrival at the burner. These 
mixtures have specialized uses under 
rigid control. 


An aerated burner system is one in 
which the gas induces primary air 


(Number of Factories) 


11-24 25-99 


Table IT 
1,000- 2,000 and 
100-499 500-999 1,999 more 
em- em- em- -em- TOTAL 


REGIONS em- em- 


ployees ployees ployees ployees ployees ployees 


London and 








South Eastern 4,595 6,145 2,207 213 130 61 13,411 
Eastern 829 1,190 504 66 30 17 2,636 
Southern ’ Gs 962 369 oD 25 13 2,198 
South Western 928 1,186 401 56 7 17 2,605 
Midland = 1,822 2,938 1,414 205 121 56 6,556 
North Midland 1,295 2,031 936 111 30 28 4,431 
East and West 

Ridings 1,862 2,761 1,478 160 54 29 6,344 
North Western 2,437 3,917 D295 220 84 76 9,029 
Northern 613 938 460 95 35 25 2,166 
Scotland 1,733 2,427 1,108 161 69 26 53524 
Wales 550 708 371 G2 24 1) 1,738 
TOTAL —_——- 

Great Britain . P7VjA4Y 25,203; 11,543 * 1471 619 361 56,638 
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immediately before the burner ports. 
The well-known bunsen burner is an 


example of a low pressure burner of 
this kind. 


The post-aerated burner system is 
one in which all the air for combustion 
enters as secondary air. This is an 
equally common method of burning 
gas, for instance, by the use of jets 
screwed directly into the pipeline or 
burner bar. The word “ post-aerated ”’ 
is not, so far, very popular and the 
system is more generally known by the 
incorrect and not entirely adequate 
terms of “‘neat” or “‘luminous.”’ 


These three systems can be sub- 
divided into a number of modifications 
involving variations of pressure or 
aeration which between them cover 
the whole field of burning gas. 


A particular requirement is best met 
by adaptation of suitable background 
knowledge and it is the great flexibility 
in the use of gas which enables all the 
variations of the above three systems 
to be employed in coping with any 
required problem. To quote one ex- 
ample, there are post-aerated burners 
which have capacities of 10,000 cu. ft. 
per hour, or more, down to one cu. ft. 
per hour or less, operating with stabi- 
lity at a range of pressures varying with 
the gas rate from hundreds of pounds 
per square inch for large burners to 
fractions of an inch water gauge for 
small burners. All this, if necessary, 
can be accomplished with one burner. 
Such a burner can cope with other fuel 
gases of varying specific gravity. With 
this and a variety of other burners, it is 
possible to deal with heat inputs of any 
required magnitude in a minimum of 
space. 


2. Developments in some Basic 
Industries 


2.1 Ceramics and pottery 


It is perhaps in the fields of ceramics 
and the production of pottery that 
industrial gas and smoke abatement 
can be considered to go hand in hand 
in the most striking way. 


Town gas in this industry is being 
used extensively, not only for firing 
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clay ware, but, for example, drying, 
bone calcination and frit melting. The 
progress of gas fired equipment in the 
Potteries has been phenomenal and the 
field is now being extended to the firing 
of floor and roofing tiles and other 
heavy clay products. 


The growth can be illustrated by the 
fact that before the war it has been 
estimated that one million tons of coal 
were used in the Pottery Industry only 
in Stoke-on-Trent. The change-over 
from coal to gas firing has helped to 
reduce this figure to 400,000 tons. In 
1952, for instance, some 23 million 
therms of gas were used for pottery 
firing, to produce which the gas works 
required approximately 280,000 tons of 
coal. It is estimated that this quantity 
of gas replaced 336,000 tons of coal 
previously used in the raw state. 


There are three main problems in 
the production of ceramics: 


1. The firing of clay ware in the 
basic state at about 1,100° to 


1,200, E: 


The firing of glost ware at about 
1,000° to 1,100° C. 


3. The firing of decorated ware. 


In all these cases, there is a wide 
range of gas heated plant and for large 
scale production the continuous kiln 
is rapidly assuming the most important 
role. 


Progress in the firing by gas of 
continuous tunnel kilns is shown by 
the following table from German? 
giving installations in Stoke-on-Trent: 
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Table II 
Year Consumption _ No. of kilns 
(eu, fi 102) 
1932 7,443 1 
1934 88,519 9 
1937 617,148 48 
1939 1,341,337 74 
1945 1,223,450 84 
1951 4,228,980 204 
1952 4,760,570 229 


By March 3lst, 1954, 262 gas fired 
kilns were in use in the Potteries, 
together with 16 frit firing furnaces. 
The annual gas consumption for 


pottery firing in the area rose to 24 
million therms. 


The many advantages of continuous 
tunnel kilns have been summarized by 
Davis? as follows: economies in fuel 
consumption, production of better 
ware, improved control of firing pro- 
cesses, reduced labour costs, better 
working conditions, reduced expendi- 
ture on saggers, continuous output of 
gas. In the continuous kiln, control 
of temperature across a section, and 
indeed of the whole firing cycle, is 
easy. Handling is reduced to the 
minimum and one particularly im- 
portant point, the loss of heat, and 
wear and tear on the oven structure 
common in intermittent heating and 
cooling is very substantially reduced. 


Fig. 1 shows one of the latest ex- 
amples of a continuous kiln firing 
once-fired sanitary fireclay ware. This 
kiln is 416 feet long and has an approx- 
imate gas consumption of 47 therms 
per hour. It is a muffle kiln in which 
the system of combustion is a gas-air 
1 to 1 premix by volume. This mixture 
is discharged at 3 p.s.i. through in- 
jectors which induce the remaining 
air required for combustion directly 





from the tunnel. Combustion takes 
place in a closed chamber set on either 
side of the tunnel. This arrangement 
gives preheated secondary air at a high 
temperature, about 9090-1,000° C., 
ensuring economy in gas consumption. 


The development of a good kiln is 
dependent, among other things, on 
suitable refractories and continuous 
improvements are being made. Econo- 
mies can still be made by paying close 
attention to burner and combustion 
chamber design and the use of pre- 
heated air for combustion. A growing 
use is also being made of light weight 
insulating refractories, which have a 
low heat capacity and, therefore, en- 
able a kiln to heat up quickly, but 
which are tough enough to enable 
quite strong structures to be built. 
Their low thermal conductivity and 
small pore size minimize heat losses. 
These advances are similar to those 
continuously being carried out in all 
branches of furnace design. 

A valuable record of the work now 
being carried out particularly on the 
newer high temperature refractories is 
given by Dodd‘. 

One point, if not peculiar to the 


Fig. I 


Pottery Industry, certainly of great 
significance, is the need to use saggers 
and large masses of car and kiln furni- 
ture to support the ware. Growing 
attention is being paid to the use of 
light-weight kiln furniture and where 
possible the use of open or direct tired 
kilns in place of muffle kilns. Such a 
design eliminates the need for expen- 
sive muffles and materially raises the 
thermal efficiency of the structure. It 
is not always possible to use such a 
system, but Fig II shows a view above 
the floor of the cars down the panel 
cooling zone of an open flame kiln for 
biscuit tableware, and demonstrates 
the length of a continuous kiln. 





The smaller section of the Industry 
which concerns itself with educational, 
studio, or art pottery is an important 
one, which is spread more or less 
evenly over the country. The prob- 
lems in this field are often economic in 
that kilns are required for the mini- 
mum price. On the other hand, evena 
small kiln is a piece of equipment care- 
fully designed for its job and it should 
not be turned out by the amateur. To 
meet the need for the siudent or crafts- 
man who wishes to indulge in the pro- 
duction of ceramic work, a variety of 
equipment operating at temperatures 
up to 1,450° C. can be produced. The 

‘lower temperature range up to 1,200° 

C. is of particular value to schools and 

educational establishments where in- 
creasing interest in the subject is being 
taken. 


Fig. III shows a typical example of 
the art of the studio craftsman. Here, 
statuettes, dishes, plates and other 
work are being fired at temperatures in 
the region of 1,100° C. 


2.2. “Steel 


Mr. W. L. Boon stated in 1953 that 
the coal requirements in the produc- 
tion of steel ingots and castings had 
been reduced from 39 cwt. per ton in 
1928 to 29 cwt. per ton in 1948, a 
reduction of more than one quarter. 
This progress which undoubtedly in 
itself is a great contribution to smoke 
abatement is being increased by the 
growing use of refined fuels for metal 
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Fig. 


melting and subsequent heat treatment. 
This advance has given an impetus to 
the need to learn a great deal more 
about the mechanism of combustion of 
such fuels and in 1946 large scale trials 
were initiated by the British Coal 
Utilization Research Association in 


Fig. Il 


conjunction with open hearth furnace 
users. 


Following this work, the conclusion 
was reached in 1948 that large scale 
work on combustion mechanism trials 
was necessary and as Professor G. M. 
Ribaud stated in his Presidential 
address at the Inauguration of the new 
experimental station in the Royal 
Dutch Steel Works at Ijmuiden in 
April, 1954, ‘““During this probationary 
period or heroic era much was learned 
of the magnitude of the problem.” 
Great enthusiasm resulted in the form- 
ation, in 1949, of the Flame Radiation 
Research Joint Committee, with Pro- 
fessor G. M. Ribaud as President, with 
which teams of French, Dutch and 
English technicians have worked close- 
ly together. This joint enterprise has 
become famous for its fundamental 
work which has been fully reported in 
successive issues of the Journal of the 
Institute of Fuel?. 


The Committee, now strengthened 
by representatives from America, Bel- 
gium, Sweden and Germany has de- 
veloped techniques for the study of the 
characteristics of combustion by two 
main schemes: 


1. Combustion mechanism trials. 
2. Combustion performance trials. 


As Professor M. W. Thring has 
stated, two aims of Flame Radiation 
Research have been to provide de- 
signers with exact data for predicting 
the performance of flame heated sys- 
tems and, in addition, to provide an 
understanding of the fundamental 
mechanism of heat transfer with a view 
to developing ways of maintaining fuel 
efficiency and output. Latest work on 
this subject is summarized in a series of 
papers introduced by Thring®. 


Gollin? has recently discussed the 
subject of radiation and furnace design 
from which can be gauged the great 
importance of this work. Results 
carried out under full scale conditions 
have been reported on a number of oil 
burners and oil burning systems, coke 
oven gas, with or without the addition 
of oil, and in the near future, work will 
be going ahead on pulverized fuel. 
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The Gas Industry has a great interest 
in this work, although naturally the 
amount of coke oven gas used for large. 
scale metal melting and treatment is 
still relatively small compared with 
other fuels, which of course, must be 
studied more closely at the moment. 
The great value of the work, however, 
lies in the acquisition of fundamental 
knowledge on the mechanism of com- 
bustion which cannot fail to be of 
substantial value to all furnace builders. 


To quote from the address of Pro- 
fessor O. A. Saunders, Chairman of 
the Flame Radiation Research British 
Committee at the Ijmuiden meeting 
mentioned above: 


“It is obvious that even one per 
cent. saving in fuels in industries 
which may be affected by Flame 
Radiation Research would be well 
worth while. Such industries include 
iron and steel furnaces, coke ovens, 
gas works, bricks and refractcry 
furnaces, cement kilns, china and 
glass furnaces and electricity genera- 
ting plant. It is generally agreed 
that for the lack of precisely the kind 
of data we are trying to obtain, the 
design of furnaces has in the past 
been largely an art, and it is in- 
conceivable that a more scientific 
approach would not lead to more 
immediate improvements. Beside 
the improvement in fuel consump- 
tion, there is the perhaps mor: im- 
portant improvement in output and 
life of furnaces which could be very 
significant indeed.” 


This work is a striking example of 
the value of international co-operation 
in a project which was too big for any 
one organization or even one country 
to tackle and since the work of Ches- 
ters8 and others on flow patterns in 
furnaces, substantial savings in fuels re- 
quirements for all sizes and types of 
furnaces are already evident. Some 
information on this subject was given 
by Hayman’?. 


The improved performance of fur- 
naces following the above work which 
will produce an appreciable saving of 
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fuel, is in itself a substantial contribu- 
tion to smoke abatement. 


2.3 Bread and biscuit baking 


This industry is of vital importance 
to the well being of the nation. The 
hygienic preparation of food is receiv- 
ing close attention and Fig. IV shows 
a drawing of the type of modern bakery 
for which plant has to be designed. 
This represents a unit of a bakery 
where bread, and possibly confection- 
ery, is made in a continuous plant ona 
large scale and where close control of 
baking conditions is essential. Such 
control is equally necessary in the 
smaller bakery where continuous plant 
may be justified, but the required out- 
put is less. 


Fig. V. shows an automatic unit 
producing about 1,200 loaves an hour. 
In this particular oven some of the 
products of combustion are used to 
The picture 


heat the final prover. 


shows the economy in manpower pos- 
sible in modern plants giving high rates 
of production. 


There are very large numbers of even 
smaller bakeries where output does not 
justify the installation of a continuous 
oven, but where batch operation of a 
wide variety of bread and delicacies to 
serve the local community demands a 
unit capable of quick response and the 
maximum use with the minimum of 
heating up time and maintenance.. 


Fig. VI is a photograph of a small 
family bakery producing bread and 
small goods for selling to the public 
over the counter. In this small, but 
attractive bakehouse, there is little 
space for anything but the tools for the 
job. The ease of control of the equip- 
ment ensures a high rate of good qual- 
ity production. 


The gas baking load has grown 
enormously as shown by the figures for 
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recent years in the area of the North 
Thames Gas Board: 


Table IV 

Year Therms 

1945 650,000 
1946 880,000 
1947 1,300,000 
1948 2,000,000 
1949 3,000,000 
1950 4,000,000 
1951 5,000,000 
1952 6,000,000 
1953 7,000,000 


In spite of the many advantages of 
gas for baking, it may be that econo- 
mics will control the growth of the 
load for the time being, but progress 
in design must still go on and the high 
standards which improved conditions 
of food manufacture demand can 
readily be met by gas heated equip- 
ment. 


A similar story can be told of biscuit 
manufacture, an industry in itself, 
where production is virtually contin- 
uous. Fig. VII is a picture of the 
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delivery end of the twin line travelling 
band ovens showing the typical con- 
ditions in which modern plant works. 
Such units may be called upon to 
work for 20 hours a day with precise 
predetermined conditions which can 
be changed rapidly if a modification to 
programme or another type of biscuit 
is required. 


New developments in ovens for all 
purposes and for a variety of food 
preparation are now active and the 
limit in operating performance has not 
been reached by any means. 


The mechanics of baking have not 
been studied as fully as they might 
have been and there is no doubt that 
the rate of heat transfer to food in 
cooking can be improved with sub- 
sequent economies in operation. 


2.4 Metal treatment 


There is a considerable load in pro- 
cesses falling under this very wide 
heading and as in the rest of the paper, 
it is only possible to consider a few 
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Fig. VII 


applications where new advances are 
being made. 


Section 2.2 referred to the work 
going on in improving the design of 
heating furnaces in the Steel Industry. 
Such work has been extended to all 
sizes, types and makes of furnaces. A 
great number of heating problems 
demand special technique for metal 
handling, which, if not particularly 
profound calls for modifications to 
standard practice. This, of course, is 
where the great flexibility of gas opera- 
ed equipment can help, and Fig. VIII 
shows a typical example of a gas fired 
walking beam furnace for heat treating 
the stabilizer springs for motor car 
suspensions. This particular furnace, 
which is operating on coke oven gas, 
which could of course be fired quite as 
well with town gas if the situation re- 
quired it, heats a variable output of 
30—100 bars per hour up to 960° C. 


The bars are placed in a vertical 
magazine at the charging end of the 
furnace and fed on to an elevator con- 
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veyor before being placed in “V’”’ 
grooves on alloy steel walking beams 
which progress the bars slowly through 
the furnace. At the end of the traverse 
the bars roll off the end of the alloy 
steel beam down a discharge chute 
which is provided with alloy steel flap 
plates for minimizing infiltration of 
cold air into the working chamber. 
After dropping on to the discharge 
hoops, the operator places the bar in a 
hydraulic bending and quenching 
machine seen on the left of the photo- 
graph. After quenching, the bars are 
tempered in a batch recirculated atmos- 
phere gas fired furnace. 


This furnace is automatically con- 
trolled and fitted with temperature in- 
dicating and recording equipment. An 
important point in this case was the 
limitation of floor space, virtually no 
room at all being available for any- 
thing other than the working zones and 
the operator. 


It will be understood that the general 
subject of heat treatment is very wide 
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ind covers problems of all magnitudes. 
Gas is not without its share of very 
arge installations, particularly in the 
ield of stress relieving. 


In recent years the development of 
he oil industry in this country has led 
o furnaces being installed by welding 
and fabricating companies of suffici- 
sntly large size for the necessary stress 
‘elieving and annealing of the welded 
pressure vessels which so often are of 
considerable size. 


One of the largest furnaces in the 
British Isles for this purpose, shown in 
Fig. LX, is installed at Motherwell. 
[t is of the bogie or carbottom type, 
with a width of 14 ft., a height of 15 ft. 
and a length of 56 ft. This furnace is 
capable of dealing with vessels up to 
100 tons in weight. It has burners 
having a capacity of 115 therms of gas 
per hour, and four zones of tempera- 
ture control. 


Vil 
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It is built of light weight insulating 
refractory with the exception of the 
bogie, which must withstand the heavy 
charge. Further details of this plant 
are given in!9, 

Fallon !! has referred to further 
recent outstanding installations among 
which is quoted a plant heated by coke 
oven gas consisting of transportable 
lift-off furnaces each weighing 60 tons 
and each handling a load of four 
stacks of six feet diameter steel coils 
15 feet high. The total weight per 
charge is 350 tons. Annealing is carried 
out in a gas of high nitrogen content 
generated from the heating gas. The 
entire plant is 1,300 feet long and 
produces 10,000 tons of bright steel 
strip per week for a consumption of 
approximately 20 million cu. ft. 
(100,000 therms) a week. It is the 
largest plant of its type in Europe. 

There are very many furnaces in 
action which are carrying out their 
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duties satisfactorily, which, for econo- 
mic reasons, cannot yet be replaced by 
newer designs, or by plants working on 
alternative fuels. It is often possible, 
however. to make some modifications 
to technique which can allow gas to 
assist materially in the operation of the 
existing plant. 


A small but important contribution 
of this nature to smoke abatement is 
shown in the example of a firm possess- 
ing many pulverized fuel forge furnaces 
which, in the morning, were lit by 
throwing lighted oiled sacks into the 
combustion chamber. This method of 
ignition resulted in the production of 
large volumes of black smoke and the 
emission of unburned pulverized fuel. 
Each furnace was equipped with a 
large air-blast gas burner which func- 
tioned during the ignition period of the 
pulverized fuel and enabled ignition to 
take place without the emission of 
smoke or grit. 


Other examples of elimination of 
smoke nuisance could be quoted. 


There are many operations where 
crude heat treatment processes can 
produce the desired effect and where a 
refined fuel is too expensive or not 
available in sufficient quantity. Some 
forging operations fall in this field. 


On the other hand, greater demands 
in the operating requirements of many 
things from turbines and rockets to 
lathes and railway engines have led to 
corresponding advances in the produc- 
tion of superior ferrous metals and 
non-ferrous metals and other alloys. 
Many of these metals require heat 
treatment which, if not necessarily 
more complicated than hitherto must 
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IX 


conform to a particularly close cycle of 
operations. Manual skill in such im- 
portant tasks as surface hardening is 
acquired only by long experience and 
keeping pace with the great output of 
the newer materials requires some 
addition to the skill of the trained 
operator. 


An example of new developments in 
this field is flame hardening by town 
gas. 


Flame hardening by oxy-town gas 
has been common on the continent for 
some years, but is not so well known in 
this country. The biggest problem with 
all forms of fiame hardening has been 
the risk of overheating calling for con- 
siderable skill and experience on the 
part of the operator. This risk has now 
been eliminated by taking the control 
substantially out of the hands of the 
operator and placing it in the care of an 
ingenious design of radiation pyro- 
meter which acts as a process control- 
fer, 


The parts to be treated are heated by 
a specially designed burner, usually 
tailor-made, which burns gas and oxy- 
gen under controlled conditions. 


The burners are immediately fol- 
lowed by a water quench. The heated 
area is “‘watched” by a temperature 
controller which maintains constant 
pre-set temperature conditions on the 
surface of the work by continuous 
alterations, if necessary, of the speed of 
traverse of the burner over the object 
being treated. With precise control of 
the pre-set temperature condition the 
degree of surface hardening is similarly 
controlled. 








The great advantage of such a sys- 
tem is that it is completely flexible, and 
by designing suitable traversing gear 
components of sizes ranging from an 
inch or so to many feet in length or 
diameter can be tackled. Such impor- 
tant parts as gears, sprockets, crank 
shafts, pins of all kinds, and many 
other bearing surfaces are being flame 
hardened by town gas in large quanti- 
ties. 

_ Fig. X shows the progressive harden- 
ing of lathe beds. A full description of 
this plant is given in !?. 

This new technique, co-ordination 
of automatic control with the well 
known advantages of town gas, has 
opened up another large new and 
interesting field for development. 


25, Glass 

Melting, forming and subsequent 
heat treatment of glass is a large indus- 
try with numberless ramifications. 
Large scale melting by gas like many 
other heavy operations is possible only 
if an abundant supply of cheap fuel is 
available. Production of glass shapes 
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such as bottles and similar containers 
on an enormous scale by automatic 
machinery demands very close control 
of temperature of the glass being fed 
to the plant, particularly as the shape, 
size and weight of the finished article 
usually are rigorously controlled by 
the consumer’s specification. 


The importance of temperature con- 
trol is indicated by the fact that nor- 
mally, to minimise rejects and to 
ensure satisfactory production, varia- 
tion in the temperature of the glass 
tank feeder must be of the order of plus 
Or-minus 2 ©” 


Many plants are now being equipped 
with gas heated feeders which ensure 
the ciose control required. Glass tank 
feeders are long, shallow, closed 
refractory structures placed just below 
the glass line of the melting furnace 
and are built outwards to a length 
varying from 5 ft. to 20 ft., or even 
more. The length is dependent upon 
two factors, one being the space 
available for positioning of the auto- 
matic machines and the other, the 
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length of the feeder which is con- 
sidered necessary to gain control over 
the temperature of the glass after it 
leaves the tank furnace. The glass flows 
into the feeder from the tank furnace 
and by gravitation makes its way to- 
wards the outer end, in a shallow 
stream. There, it is literally pushed 
through a small hole by means of a 
refractory plunger working in a sleeve 
and at the end of its stroke. the glass is 
cut off by means of shears, both the 
plunger and the shears being operated 
by compressed air and synchronized to 
work with the machine. 


The smaller the object being made, 
the slower is the rate of flow of the 
molten glass along the feeder length, 
witha consequent greater gas consump- 
tion required to maintain the feeder 
temperature, as the heat losses from 
the structure remain constant. Con- 
versely, the larger the object under 
manufacture, the more is the heat sup- 
plied to the feeder by the glass flowing 
from the furnace. 
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Heating of these feeders is common- 
ly carried out by town gas to ensure 
the closeness of temperature control 
which is essential. Fig. XI shows a 
typical view of such a feeder. 

These plants are large gas users and 
one tank may well consume hundreds 
of thousands of therms in a year. 

A recent development, where a new 
production technique is linked to a 
need for a very large output, is in the 
production of television tubes. This 
process again demands close control 
of conditions to ensure that the large 
surface area of the tube shall be free 
from strain. There is a variety of 
methods now employed using a com- 
bination of heating and annealing by 
radiation and convection. The design 
of plants varies according to the size 
and shape of the tubes, but they are 
all necessarily complicated by the 
need to co-ordinate many operations 
including heating, removal of un- 
wanted glass round the neck, ex- 
hausting and sealing. 
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Fig. XII illustrates this point in 
showing one system of treatment. 
Further work on this subject is des- 
cribed by Lockwood and Davies!3. 
Fig. XIII shows the delivery end of an 


| 
: 


annealing lehr. 


3. Developments in Equipment of 
General Application 


Modern equipment requires to be 
operated under conditions of increas- 
ing severity. The jet engine and the 
‘rocket are examples where substantial 
developments in metallurgy and cera- 
‘mics have made a high performance 
possible. 





- Such requirements, in turn. demand 

the ability to conduct research, devel- 
opment and production at increasing 
levels of temperature. Where, for 
instance, 1,350° C. used to be adequate 
for most heat treatment processes, this 
figure has now been raised in special 
circumstances. 

q 


Fig. XI 








Fig. XII 


3.1 For high temperatures 
Equipment is available for a great 
variety of operations at increasingly 
high temperatures which, until recently, 
had about 1,800° C. as a general upper 
limit. Recent advances in furnace 
design coupled with the availability of 
superior refractories have enabled a 
temperature of 2,100° C. to be rapidly 
achieved and held in practice in a 
chamber of appreciable size, at the 
moment about 15 in. by 14 in. by 14 in. 
Fig. XIV shows the prototype on the 
Gas Council stand at the 1954 British 
Industries Fair, Castle Bromwich, 
where it was shown for the first time. 


The combustion chamber of the unit 
consists of stabilized Zirconia backed 
by appropriate courses of insulating 
and refractory materials. The combus- 
tion chamber ports designed to pro- 
duce a pre-conceived flow pattern for 
the products of combustion lead on 
each side into a reversing regenerative 
system, which, equipped with auto- 





matically pneumatically operated re- 
versing valve gear, gives preheated air 
temperatures of the order of 1,500° C. 
This is achieved by producing regener- 
ators of suitable mass having high rates 
of heat transfer. 


The ability to achieve a temperature 
in excess of 2,000° C. will open up 
several new important fields, in the first 
place, for research and development 
into such important subjects as high 
temperature ceramics and metallurgy. 
The size of the furnace now available 
will enable the behaviour of materials 
to be studied on a scale not previously 
possible at this temperature. 


3.2 For medium temperatures 


The last war stimulated a great 
demand for the rapid production of a 
large variety of objects protected with 
paint or other coatings. Many sys- 


tems of drying and curing paint and 
metal objects were put into use. Some, 
if not exactly smoke producers, cer- 
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tainly made a contribution to atmos- 
phere pollution. 


The great demand stimulated pro- 
duction of plants for rapid curing and 
in the last ten years installations have 
steadily grown. The type of plant 
depends on the work being done and a 
satisfactory combination of drying and 
curing by radiation or convection can 
be found for every requirement. 


For some years there has been a 
rapid growth of radiant heating plants 
and some hundreds of gas heated tun- 
nels and many thousands of panels are 
in regular use. There is some resurg- 
ence of interest in the use of tunnels, 
which, although not having the same 
flexibility as panel systems where large 
and weighty shapes require to be 
treated, show advantages in the treat- 
ment of a flow of objects of reasonably 
consistent size. 


Fig. XV shows three 2 ft. diameter 
tunnels finishing the paint on cans in 


14 minutes at a tunnel temperature of 
650° F. 


Forced convection plants continue 
to extend in numbers and in the uses to 
which they are put. 


Fig. XVI shows a small camel back 
forced convection conveyor oven used 
for curing of the finish on small metal 
components. The oven is fully instru- 
mented with an electronic flame failure 
device linked to a purge timer and 
automatic ignition. This is a typical 
example of the application of improved 
methods of automatic control to gas 
equipment. 

The photograph above was taken on 
the Gas Council stand at the 1954 
British Industries Fair, Castle Brom- 
wich. 


In all such equipment there is close 
control of the finishing conditions with 
the elimination of overheating and 
other undesirable results. 


Fig. XVII shows an interesting in- 
Stallation where gas has replaced steam 
for heating paper-making machines. 
It is believed to be the only installa- 
tion of its kind, certainly the only one 
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in the British Isles. Surface combustors 
suspended inside each cylinder give a 
radiating area of about 45 inches by 
5 inches. The burners remain station- 


_ary while the cylinders rotate and with 


27 cylinders the total gas rate is 
approximately 18 therms per hour. 
The time for heating up the drum from 
cold to the working temperature is ten 
minutes. The machine can then go on 
to full production. Higher tempera- 
tures up to 400° F. can be obtained on 
the drum if required. 


3.3 Direct fired air heaters 

The use of direct fired air heating is 
of long standing, but there is a growing 
field for this method of heat applica- 
tion. Direct firing has many advantages 
including quick heating up, rapid ap- 
proach to equilibrium conditions and 
high thermal efficiencies approaching 
90 per cent. Two examples of widely 
different applications can be quoted. 


The Iron and Steel Foundries Regu- 
lations '5 lay down, among other 
clauses, the following which come into 
force on Ist January, 1956: 


(1) Open coal, coke or wood fires of 
a portable nature shall not be 
used for the purpose of heating 
workrooms. 

Open coal, coke or wood fires 
shall not be used for heating or 
drying ladles inside a workroom 
unless adequate measures are 
taken to prevent, so far as prac- 
ticable, fumes or other impuri- 
ties from entering into or remain- 
ing in the atmosphere of the 
workroom. 

No open coal, coke or wood 
fires shall be used for drying 
moulds except in circumstances 
in which the use of such fires is 
unavoidable. 

Mould stoves, core stoves and 
annealing furnaces shall be so 
designed, constructed, main- 
tained and worked as to prevent, 
so far as practicable, offensive or 
injurious fumes from entering 
into any workroom during any 
period when a person is em- 
ployed therein. 


(2) 


(3) 


(4) 
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This has meant some demands for 
alternative methods of heating. 


A direct fired air heater now avail- 
able consists of a burner which is stable 
in an air blast produced by a fan. The 
excess air generated mixes violently 
with the hot gases from the burner, 
which is mounted in a refractory 
chamber, and the resultant stream of 
warm air is directed to where it is re- 
quired. The equipment is automatic- 
ally controlled and is fitted with a flame 
failure device. 


A predetermined air temperature up 
to 800° F. can be produced as required. 
The value of such a unit in foundries is 
to be able to dry sand moulds continu- 
ously and uniformly without any local 
overheating. Moulds dried by this 
method are clean and ready imme- 
diately for casting. There are several 
designs of core and mould driers 
which have in a number of cases 
replaced ovens fired with solid fuel. 


A similar technique is adopted in 
generating hot air which is fed to a 
spray drier employed for the produc- 
tion of a synthetic cream which is sold 
in powder form. Spray drying in this 
case 1s particularly suitable since pro- 
longed heating at high temperature 
would cause deterioration of the pro- 
duct. ~ Further,.« the. product,:. atter 
spending a controlled minimum time 
in the drier, leaves ready for marketing 
without further processing. Direct 
fired air heaters take the minimum 
amount of space and in this case, the 
unit can be accommodated close to 
the drier without the need for a 
separate building. 


The heater, designed to Operate at a 
maximum rate of 15 therms per hour 
with a maintenance rate of about half 
this figure, is only 9 ft. long by 3 ft. in 
diameter. This unit operates under 
completely automatic control and is 
fitted with an electronic flame failure 
device. The ease of operation possible 
with such plants is always regarded by 
the operators as a great advantage. 


3.4 Steam boilers 


The great bulk of industrial steam 
raising plants are solid fuel fired and 


Fig. XVIII 





do not come within the scope of this 
paper. Gas is limited for economic and 
supply reasons to heating the smaller 
units with a maximum of about 10,000 
pounds of steam per hour. 


Thousands of boilers are in constant 
use, having capacities of the order of 
100 to 1,000 pounds of steam evapora- 
ted per hour, and Fig. XVIII shows an 
example of a large gas fired boiler 
fitted in the boiler house of King’s 
College, University of Durham, New- 
castle-upon- Tyne. 


This boilerhouse is a magnificent 
example of its kind. The boiler shown 
is 8 ft. in diameter by 9 ft. 3 in. and 
delivers 4,800 pounds of steam per 
hour at a pressure of 160 p.s.i. The 
maximum gas rate is 64.5 therms per 
hour. 


Two other large gas fired boilers 
make up the installation with an 
approximate capacity each of 6,000 
pounds per hour of steam. The boiler- 
house has three main functions: 


(1) To heat the building. 
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Fig. XX 


(2) To supply superheated steam for 
the testing of steam engines and 
turbines in the engineering shops. 

(3) To be used for instructional 
purposes by the students. 


Fig. XIX shows a general view of 
the boiler house. 


_ An interesting installation is shown 
in Fig. XX. The plant supplies steam 
which is used for space heating and 
through a calorifier supplies hot water 
for washing food machinery. The 
combined capacity is 2,800 pounds of 
steam evaporated per hour, with a total 
gas consumption of 36.7 therms per 
hour. 


The former coal fired boiler was in- 
stalled at floor level, but by raising the 
whole of the new installation to the 
high level shown in the photograph 
considerable floor space was freed, in 
addition to that which became avail- 
able by the elimination of the coal 
storage space. Space was the most 
important consideration, apart from 
the improved cleanliness and the sav- 
ing of labour, in view of the rapidly 
expanding growth of production. It 
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has been possible to put the boilers into 
the existing factory space and food can 
be processed with complete confidence 
in the same area. 


In a highly congested area, such as 
the City of London, where storage 
space and floor space are at a premium, 
there are approximately 400 gas fired 
steam boilers of all sizes serving a great 
variety of processes. This indicates the 
great contribution of gas to smoke 
abatement in areas of this kind. 


4. Special Activities 


There is a steady growth in pro- 
cesses demanding remote control and 
automatic ignition. This requires plant 
to be built with control devices de- 
signed to eliminate the risks of inade- 
quate or faulty operation and flame or 
pressure failure. 


Complete control of operations, par- 
ticularly in respect of temperature and 
combustion conditions, is itself a major 
service in the cause of smoke abate- 
ment. 


The Gas Industry has for years been 
carrying out work on the design and 
development of such control devices 
and has laid down standards for their 
installation and layout.!>- !©, This work 
which is proceeding steadily, will 
enable a greater range of equipment to 
be made available for all industrial 
practices, conforming to the require- 
ments of Industry and those of the 
Factory Inspectorate. 


An example of the great interest in 
this subject is given by the paper 
recently read by Haslock!’. 

It is difficult to quote examples of 
the many activities of general and 
special interest without the paper be- 
coming disjointed, but mention should 
be made of a minor smoke abatement 
development which has recently occur- 
red in the process of bacon smoking. 


The older method of smouldering 
sawdust has been replaced in one de- 
sign by a gas heated floor. By adequate 
control of the heat input, the amount 
of smoke coming from the plant has 
been cut by 80-90 per cent. Further, 
the sawdust consumption is less than 


one-tenth of that used in the older 
method, and for long periods the 
quantity of smoke emitted from the 
house is so small that it can hardly be 
noticed. 


5. Service to Industry 


The work outlined above cannot be 
really effective unless the fullest use is 
made of the service the Gas Industry 
can give to consumers. 


For many years there has existed a 
scheme for co-ordinating and dis- 
seminating technical information and 
advice on the subject of Industrial 
Gas. Responsibility for this has been 
vested in the Industrial Gas Develop- 
ment Committee of the Gas Council 
which consists of Industrial Gas 
Officers or representatives of all the 
Boards with a permanent Secretariat 
in London. This body meets monthly 
and through its Sub-Committees is 
concerned to see that all available in- 
formation on industrial processes using 
gas for heating is distributed through- 
out the Industry and the Trade and 
Technical Press where possible. 


Further, by fostering the develop- 
ment and design of equipment, ancil- 
lary controls and devices and laying 
down standards for their installation 
and operation, the Committee has 
succeeded in raising the standard of 
performance of industrial gas equip- 
ment. In this, it collaborates very 
closely with the manufacturers of plant 
and, incidentally, with consumers. A 
close link has thus been forged between 
the important parties, the manufac- 
turer of equipment, the manufacturer 
of goods (the consumer), and the In- 
dustrial Gas Engineer. In this, personal 
relationships have proved to be of the 
utmost value in maintaining and ex- 
tending the load. 


Because of the other close link which 
has now been forged between indus- 
trail Gas Engineers of the various 
Boards through the Committee, every 
consumer has at his disposal the advice 
and resources of all the Boards in a 
solution of a problem. If, for instance, 
a works in any area in the South of 
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England has a problem requiring the 
use of gas for processing and the local 
Industrial Gas Engineer has not ex- 
perience of the particular process, by 
a request for information through the 
Committee, anIndustrial Gas 
Engineer, say in the North of England 
may be able to give details of a similar 
installation in his own area, provided 
always that such information can be 
released. 


It will be appreciated that many 
processes are confidential to works’ 
managements and cannot be divulged. 
Nevertheless, certain techniques invol- 
ving design or type of plant can, in 
many cases, be passed on to be of 
material benefit to all concerned. 


The moral behind all this is to get 
the consumer to consult his local 
Industrial Gas Engineer, Undertaking 
or Board, or a reputable firm of equip- 
ment manufacturers if he requires any 
advice on the use of gas for industrial 
processes. This will enable the best 
equipment possible to be suggested for 
the required operation. 


Typical examples of the service that 
can be rendered to Industry have 
recently been given by Howell!®. 


6. Summing up 


An attempt has been made to show 
some of the developments in progress 
in the utilization of gas in industry. 
The demands of Industry for a heat 
service are growing and changing 
rapidly and it is essential for the Gas 
Industry to be able to meet and where 
possible, anticipate these demands. 


Pictorial representation of the sub- 
ject is not necessarily the best method, 
but in view of the wide field covered, 
this method was decided upon. Any 
further information, however, on the 
subjects discussed, or on the large 
number of activities not mentioned, in 
which gas features, can always be 
made available. 


There can be no doubt that the Gas 
Industry has a great future part to play 
in giving clean, efficient and continu- 
ous Service to Industry. 
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(2) Electricity 
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During the last fifty years electric 
power has transformed the industrial 
face of Britain. It was just at the be- 
ginning of the century when the first 
Electric Power Companies were being 
formed that the attention of all the 
electricity supply undertakings of those 
days was turned to the development of 
the use of electricity for industrial 
power purposes. 


The need to develop the use of elec- 
tricity for power in addition to lighting, 
its sole use at that time, was primarily 
economic. As Col. R. E. Crompton, 
one of the most noted founders of the 
electrical industry, said in his Presiden- 
tial Address to the Institution of Elec- 
trical Engineers in 1895, “‘This process 
which we call the improvement of the 
load factor is a matter of such import- 
ance to you all that I need not apolo- 
gise for dealing with it at some length. 
We not only desire to have the output 
of the generating stations more evenly 
distributed over the 24 hour day so as 
to fill up the valleys and reduce the 
peaks of our daily diagram but we also 
wish to improve the summer diagram 
as compared with the winter one.”’ 


The development of the electric 
power load since those days is now a 
matter of history and it is common 
knowledge that the pall of smoke 


which formerly hung over dense indus- 
trial districts has been very largely 
abated by the use of electric power in 
place of steam. During the course of 
this development the eificiency of 
electric power stations has been greatly 
increased and the cost per unit sub- 
stantially reduced as indicated in Fig. | 


When the increased consumption of 
electricity is plotted, as in Fig. 2, 
against the industrial consumption of 
coal there is a graphical illustration of 
the extent to which the country has 
benefited from the development of 
electricity from the smoke abatement 
as well as other points of view. 


As to the financial benefit to indus- 
trial consumers the following table 
shows that the electricity bill forms a 
very smail percentage of production 
costs in practically all classes of manu- 


‘facture. For instance, taking an 


average price of Id. per unit, which is 
distinctly more than the usual rate for 
large factories, the cost of electricity 
expressed as a percentage of the value 
of the product is about 44 per cent. in 
the case of metal manufacture and less 
than 3 per cent. for all other industries, 
the cost in most cases being in the 
region of only | per cent. or say 2d. in 
the £0. 


0 


TABLE 1.—Electricity Consumption and Output—Estimates for 1950 


Industrial Groups 


Metal manufacture . 


Engineering, shipbuilding and vehicles 


Other metal goods 
Chemicals and allied trades . . 
Textiles, clothing and leather 
Food, drink and tobacco 
Paper, printing, etc. 


of 


Units per £1 worth of product 


— 
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1940 1945 1950 1955 


FIG. 1.—Reduced Fuel Consumption of electric power stations and Cost of Electricity 
supplied for industrial purposes 1920-52. 
reduced fuel consumption since 1939). Source: the Electricity Commissioners’ 
Annual Returns and the Annual Reports of the British Electricity Authority. 


The fundamental reason why it has 
been possible to supply electricity to 
industry at such low cost is because 
clectric power stations, cables, switch- 
gear and other equipment inherently 
have a high capital cost in proportion 
to their running cost and the only way 
to supply electricity at the lowest 
possible price is to ensure that the power 
station, mains and equipment is used at 
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(Rise in price of coal has more than offset 


different times of the day for different 
purposes. The supply of electricity for 
all kinds of domestic purposes in the 
home has been developed to a con- 
siderable extent in this country, though 
not so much as in North America, but 
factories and works still account for 
the largest consumption. To quote 
figures, the electricity supplied from 
the public mains to industry in 1952/53 








1940 1947 1946 1949 1950 195} 1952 1953 


1G. 2.—Industrial Use of Electricity and raw Coal 1946-53. The Index of Production and 
number of Operatives employed in industry are also shown, 1946 figures being taken 
as 100 in each case. Source: Ministry of Fuel and Power Statistical Digest and 
Annual Abstract of Statistics, Central Statistical Office. 
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was 26,000 million units, representing 
just over 50 per cent. of the total 
output; the revenue was approximate- 
ly 41 per cent. of the total. 


The Need for Increased Productivity 

The greatly increased use of electri- 
city in industry sometimes prompts the 
query, why use more? To begin to 
answer this question we must look at 
the whole picture of industrial pro- 
duction not only in this country but in 
the world at large. Since man is dis- 
tinguished from the animals by his 
ability to reason and use tools, the 
more tools he can use the higher is his 
standard of living. The more mechan- 
ized an industrial process can be made 
the more plentiful is the product for a 
given amount of labour or, to put it in 
a word, the higher the productivity. 
The reason why the highest possible 
productivity is essential if we are to 
maintain our standard of living is, of 
course, because this country can only 
pay for imports of food and the raw 
materials required for our industries if 
we manufacture a sufficient quantity of 
goods at the right prices to enable us to 
sell a substantial proportion in foreign 
markets. In those markets we now 
have to compete not only with the most 
highly industrialized countries of the 
world but also with goods manufact- 
ured in other countries which formerly 
produced only primary commodities 
but are now anxious to foster local 
industries. 


Here it is pertinent to quote the 
following table which appeared on the 
British Productivity Council’s stand at 
the Production for Plenty Exhibition 
held in London in July, 1954. 


labour saving machinery and to use 
every possible mechanical aid to speed 
up production and cut down rejects. 
One of the most commonly quoted 
criteria of progress in this direction is 
the amount of horsepower at the 
worker’s elbow. The latest estimate* 
states that the average American 
worker produces between two and 
three times as much as the British and 
that the average American worker now 
operates about 8 h.p. as compared with 
about 34 h.p. available on the average 
to the British operative. 


The difference between these horse- 
power figures in the two countries is 
sometimes difficult to understand, 
especially when thinking of some of the 
most up-to-date factories in this 
country which are at least as well 
equipped as any on the other side of 
the Atlantic. The difference does not 
mean that any particular machine is 
driven in the U.S.A. by motors of twice 
the horsepower; the chief reason is 
probably that in America where mar- 
kets are larger there is greater scope for 
mass production and so the average 
operative looks after a bigger machine 
requiring more horsepower to drive it. 
Alternatively, because both manage- 
ment and labour are more ““production 
conscious’’ in the States, each opera- 
tive may look after more machines. 
Whatever the reason for the difference, 
the conclusion can be safely drawn that 
the tendency is for British industry to 
use more and more power. To take 
only one example, the iron and steel 
industry used some 2,500 units for each 
operative in 1930 but the present day 
annual figure is six times as great. 


TABLE Hf. PRODUCTIVITY =PROSPERITY 


Output per person in 


industry 
U.S.A. 250 
Canada 165 
BRITAIN .. 100 
Netherlands 85 
West Germany 81 
Japan 34 


In order to increase productivity our 
factories have to instal more and more 
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Income per head 


(£ Sterling) 
U.S.A. 470 
Canada : 320 
BRITAIN . 2710 
Netherlands 175 
West Germany 170 
Japan 60 


* “Why Productivity” British Productivity 
Council pamphlet. 








IG. 3.—Drafting Room lighted by continuous troughs of fluorescent lamps giving shadow- 


less illumination. 


The modern uses of electricity in 
dustry are far too numerous to men- 
ion in detail but it is hoped the 
llowing outline of what is being done 
t present and possibilities for the 
ture will be of interest from the 
moke abatement point of view. 
ighting 

From being regarded as a substitute 
or daylight, often an inferior sub- 
titute, lighting is now thought of as a 
roduction tool which can help to 
crease productivity. Seeing involves 
ot only impressing upon the retina 
he picture which is presented to our 
yes but also an interpretation of that 
icture to our brain, therefore the 
etter the lighting the finer the detail 
nd the shorter the time required for 
nterpretation. The practical value of 
etter lighting can be shown by a 
imple experiment such as a gramo- 
hone turntable marked with some 
istinctive pattern and rotated at a 
onstant speed. As the illumination is 
ncreased the pattern will be seen more 
learly and the revolving table will 
ppear to turn more slowly; the speed. 
as not altered but we are seeing faster. 


Good visibility, however, requires 


















more than an increase in the amount of 
light; the quality of the light must also 
be improved and this is one of the 
reasons why fluorescent lamps are now 
so often used. Because their source of 
light is a long tube instead of a con- 
centrated filament, fluorescent lamps 
are much less glaring, therefore they 
give better visibility as well as a saving 
in: Current. 


The results of many carefully con- 
trolled experiments have shown be- 
yond doubt that appreciable increases 
in production can be obtained by 
improved lighting, the figures ranging 
from 5 per cent. for rough work up to 
25 per cent. increase in production for 
fine work like type setting—see Table 
ILL. Another significant reason for the 
employment of better lighting is a 
decrease in accident rate which of 
course also increases output. 


A well-planned artificial lighting in- 
stallation makes a factory more or less 
independent of daylighting, in fact in 
the U.S.A. many factories have been 
built without windows in order that the 
plant can be laid out regardless of day- 
lighting, so making the best use of the 
floor space and reducing the effect of 


TABLE III.— Increased Production with Improved Lighting 
nnn ne EEE 


lilumination 





Type of Work 





Original 


Improved Increase in 








Done Foot-candles Foot-candles Production 
Woodworking mr Me ig 8 2, 
Weaving (Rayon) .. ae 4-11 25 13<7, 
Fine Micrometer work es 10 100% 
Thread Winding and finishin 25 15 Ue 
Machine Sewing and Setting 

Out Tables low and very 15-20 pay. 
uneven 
Tile Pressing (rough work) .. 0.6 6 10% 
Typesetting by hand 13 20 24 
weather conditions upon the interior from a_ single motor developing 


temperature. 


The last but by no means the least 
consideration influencing the adoption 
of better lighting is its psychological 
effect. Bright cheerful surroundings 
undoubtedly play a part in stimulating 
productivity both by their effect on the 
feeling of well-being of the operative 
and by their influence in reducing 
absenteeism. Some evidence of this 
was afforded when better lighting was 
installed throughout one large factory 
and the number of aspirins bought at 
the canteen dropped from 1,000 to 600 
tablets a month. 


Power 

The economy, simplicity and adap- 
tability of the electric motor has led 
to its widespread use in industry for 
every kind of application extending 


thousands of horsepower for driving a 
rolling mill down to the tiny fractional 
horsepower motor in a portable drill, 
tens of thousands of which are sold 
every year to improve on muscle power. 


At one time ai! production machin- 
ery had to be designed to be driven by 
belts or shafts from an engine and it is 
only within comparatively recent times 
that machine designers have come to 
make the most of the flexibility of the 
electric motor which in its simplest 
form has only one moving part and 
that virtually indestructable. Machine 
tools and other machinery in which 
several different motions have to be 
provided are now designed with a num- 
ber of separate motors because it has 
been found that higher production 
rates are more easily obtained in this 





FIG. 4.—The illumination of any working position can be measured exactly by a portable 


lightmeter. 


78 








1G. 5.—The Slabbing Mill at the Abbey Works of the Steel Company of Wales, rolls 20 
ton ignots and is driven by two 4,000 h.p. motors designed for a combined peak load of 


27,000 h.p. 





1G. 6.—Portable electric tools enable work to be done more quickly with much less 
fatigue. 





FIG. 7.—Rear view of a wood working machine with six direct motorised cutter heads, 
each motor being of 6 h.p. and running at 4,500 or 6,000 r.p.m. from a frequency 
changer built into the left-hand end of the machine. 


way than by using complicated mech- 
anical transmissions. 


In other cases, particularly for driv- 
ing high speed spindles, stator and 
rotor units are supplied by the motor 
manufacturer to the machine tool 
maker who then clamps the stator unit 
in his machine frame and mounts the 
rotor directly on the -spmdle to “be 
driven. 


An interesting example of individual 
drive occurs in the manufacture of 
rayon, where the filaments of cellulose 
pass into a spinning box driven at high 
speed by a specially designed electric 
motor. Mechanical drives have never 


been found satisfactory for this appli- 
cation and motors operating at speeds 
as high as 8,000 revolutions per minute 
have been used successfully for many 
years. 

Individual electric drives, in effect, 
replace the transmission of mechanical 
energy through shafts, gears and belts 
which waste power, take up space and 
obstruct light, by the clean, efficient 
and unobtrusive electric cable trans- 
mitting energy to the point of use 
where the power is developed by the 
electric motor embodied in the 
machine. With electric drive the fac- 
tory gives the impression of ordered 
efficiency where machine layout is 





FIG. 8.—Typical stator and rotor units for building into machine tools and other machinery. 
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janned from a production point of 
view and operatives can see, move and 
vork in easy freedom. 


~ One of the most striking examples of 
nulti-motored machines designed to 
ncrease productivity is the automatic 
ransfer machine, see Fig. 9, as devel- 
yped for the automobile and. similar 
engineering industries to carry out a 
number of machining operations in 
sequence in one machine instead of a 
number of separate drilling, boring and 
milling machines on which the work 
ieces have to be set up by hand. A 
ypical example of a transfer machine 
s one designed for machining gear box 
asings which replaces 18 unlinked 
achines, floor space being reduced 
fom 1.800sa- it, ‘to 88) sqr it., 
nachining is carried out at 28 stations 
n 93 seconds and the number of opera- 
ives required reduced from 13 to 3. 
ontrol 
The increase in the use of electric 
ower in industry would not have been 
o great if precise and reliable methods 
of control had not been developed in 
step with the design of motors. For 
achines which are started by hand 
he convenient push button, which 





tis 


merely requires the touch of a finger to 
operate contactors (electrically opera- 
ted switches) to close the starting cir- 
cuits, has become very widely used, 
one of its advantages for large or 
complicated machines being the fact 
that “stop” buttons can be multiplied 
and mounted where they are handy to 
the working positions. 


For automatic control of motors 
there is a wide variety of methods that 
can be used ranging from simple means 
like timing devices to complex servo- 
mechanisms. No matter what the 
characteristic of a process may be that 
governs the demand for power, whether 
it be the filling of a hopper or the tem- 
perature of a liquid or any other 
physical characteristic, the motors can 
be run automatically as required. In 
fact whenever the starting or stopping 
of a motor has to be carried out 
frequently as a matter of routine, the 
human element should be dispensed 
with and automatic operation em- 
ployed. For example for the new blast 
furnaces of the Steel Company of 
Wales, the skip hoist charger, taking 
some 200 h.p., is operated entirely 
automatically; the operator has only 





FIG. 9._-Automatic transfer machine at the works of the Austin Motor Co. Ltd. designed 


for machining the cylinder head of the A.30 engine. 
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FIG. 10.—The skip hoist charger installed for each of the new blast furnaces of the 
Steel Company of Wales at Margam is operated by a 200 h.p. motor which is auto- 


matically controlled. 


to press one button to initiate the 
charging operation which covers load- 
ing the skip with ore, limestone or coke 
from bunker or scale car, hoisting and 
then charging the furnace through 
upper and lower bells, involving in all 
some 500 automatic operations of the 
control gear. 
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Other more complex types of con- 
trol are used to increase productivity 
because they enable a process to be 
carried out automatically with greater 
accuracy than the most skilled opera- 
tor. In order to obtain the highest 
degree of precision and the fastest 
speed of control, electronic methods 


are coming more and more into use in 
industry. By means of various kinds of 
valves, the smallest not very different 
from those used in a domestic radio 
receiver, motors up to the largest sizes 
are controlled with an accuracy that is 
almost unbelievable. For instance, the 
flying shear that is used in a steel works 
to cut off required lengths of hot strip 
as it emerges from the mill at a speed of 
1,000 feet per minute or more, is 
operated automatically with an error 
of no more than a quarter of an inch in 
a length of say 20 feet. 


The intensive development which 
took place during the war in systems of 
gun-laying and radar control led to 
great advances in the design of servo- 
mechanisms or closed-loop controllers 
in which some indication or signal of 
what is happening at the output end is 
transmitted back to the controlling end. 
In this way any errors which might 
occur owing to imperfections of de- 
sign, effect of temperature or similar 
factors are automatically corrected and 
highly accurate control obtained. An 
industrial example of a process con- 
troller used to perform a task which 
would be impracticable by hand is the 











electronic control of the auto-profiling 
machine shown in Fig. 11. One of 
the latest designs of process controller 
depends on a radio-active isotope 
emitting beta rays which are used to 
gauge the thickness of a material being 
manufactured, for example aluminium 
foil, as it leaves the rollers. The source 
of radiation is placed above or below 
the material and an ionisation cham- 
ber on the other side; the radiation 
falling on the chamber is reduced 
according to the weight per unit area or 
thickness of the material and the 
ionisation current therefore gives an 
accurate measure of the weight or 
thickness. This very minute current is 
fed into an electronic amplifier, the 
output of which controls the setting of 
the rolls and so the thickness of the foil. 
Heating 

The use of electricity for heating 
purposes is second only in importance 
to electric power in industry. The use 
of electricity, a high grade form of 
energy, for heating purposes may seem 
at first sight to be either wasteful or 
expensive. The fact that electricity is a 
high grade form of energy however, 
gives the clue to its successful employ- 


= 


FIG. 11.—Electronically controlled Auto-Profiling machine. 
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Arc Furnace Induction Furnace 





Resistance Heated Induction Heater 
Furnace or Oven 





Infra-red Heating Dielectric Heating 


FIG. 12.—Diagrammatic representation of the principal methods of electric heating. 
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ment for many diverse industrial heat- 
ing processes ranging, for example, 
from a small soldering iron, with all the 
heat concentrated where it is wanted, to 
a furnace for melting metals at temper- 
atures up to 3,000° C. 


As a broad statement it is true to say 
that the chief reason for using electri- 
city as a source of heat is to increase 
productivity. Productivity is increased 
in a variety of ways but generally by: 

(a) The production of materials or 
quality of material which cannot 
be produced by other forms of 
heating. 

(b) The reduction in number of 
rejects. 

(c) The saving of labour. 

(d) Greater speed of operation. 

(e) Heat treatment can often be 
carried out in the production line 
to reduce handling. 

(f) Improved working conditions. 


Many examples might be given 
ranging from the production of special 
steels and alloys which can only be 
made (because of their composition or 
precise heat treatment) in an electric 
furnace, to a small induction heater 
operated by unskilled labour for the 
case hardening, according to an auto- 
matic time cycle, of injection pump 
plungers which have to be held to very 
close tolerances in their dimensions 
and hardness. 


Moreover electric heating is not 
confined to the metal-working indus- 
tries. It is used extensively in the plas- 
tics industry for pre-heating, forming 
and joining, in the pottery industry (the 
new Wedgwood works built in a 
country district was designed as an all- 
electric factory to provide good work- 
ing conditions for nearly 1,000 people) 
and in the woodworking trades where 
electric heating is revolutionizing 
methods of manufacture. 


There are many reasons why elec- 
tricity is the ideal method of heating; 
with electricity the exact quantity of 
heat necessary to give the required 
temperature can be readily obtained 
and this temperature held constant for 
any length of time; thus results can be 
repeated with certainty. Variations in 
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calorific value of the heat source are 
impossible because the heat content in 
a unit of electricity is an unalterable 
physical quantity and this greatly 
simplifies both the design and opera- 
tion of all electric heat treatment plant. 
There is no combustion, therefore no 
regulation of air supply is required. 

Electric heat is clean and free from 
the products of combustion present in 
fuel-fired furnaces; no chimney or 
flues are required and there is much 
less in the way of foundations and 
space occupied. Regulation of heat is 
simple and positive so that thermo- 
static control is more reliable and exact 
than with any other method of heating. 
Electric heat is readily adaptable to all 
process requirements, heating elements 
can be of any size and shape most 
suitable from a production point of view 
and they can be distributed so that the 
temperature is absolutely uniform, a 
condition unattainable by other 
methods. 


Electric heat improves working con- 
ditions, there is an absence of dust and 
fumes and the outside of an electric 
furnace or oven remains cool and, 
being a self-contained unit, it can be 
placed in the production line. 


Owing to absence of flame there is 
less wear and tear of furnace brick- 
work; electrically heated furnaces and 
other equipment require a minimum 
amount of maintenance and repairs. 
Electrically heated equipment can be 
started automatically by time switch so 
that it is up to working temperature 
first thing in the morning. 


The transformation of electrical 
energy into heat by passing a current 
through a heating (resistance) element 
is familiar to everyone who has seen a 
domestic electric fire. This resistance 
method of heating is widely used in 
industry but it is by no means the only 
method as Fig. 12 shows and this 
enables the most suitable and efficient 
method to be chosen for any particu- 
lar application. 


Arc Furnaces.—tThe electric arc pro- 
duced between carbon electrodes is 
well established for steel making, (a 
typical furnace is shown in Fig. 13) the 





FIG. 13.—Steel melting are furnace of 20 tons capacity shown partly tilted. 


annual output of electric steel being 
upwards of half a million tons. The 
arc is particularly suitable for melting 
scrap and for refining so that a large 
proportion of the production of special 
steels is made electrically. 


Until recently a similar state of 
affairs existed in the U.S.A. but over 
there electric furnaces are beginning to 
be used instead of open hearth fur- 
naces for making plain carbon steel. 
A recent report prepared by the 
Battelle Memorial Institute and pub- 
lished last year under the title of 
“Comparative Economics of Open 
Hearth and Electric Furnaces for the 
production of Low Carbon Steel,” 
shows that this tendency is sound 
financially and from a fuel-saving point 
of view. The conclusions reached by 
the report are that the capital outlay 
required for an electric furnace shop 
with an annual capacity of 250,000 tons 
is little more than half that required 
for an open hearth furnace shop and 
the net production cost shows an ad- 
vantage to the electric furnace of no 
less than 7 dollars a ton. This means 
an annual saving amounting to 25 
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per cent. of the capital involved. 


Since the publication of the report 
the U.S.A. figures for 1953 show that 
electric furnace steel has passed the 8 
million tons mark and that no less than 
52 per cent. is straight carbon steel. 
Moreover it was forecast at the 1953 
Annual Convention of the Association 
of Iron and Steel Engineers in Pitts- 
burgh that within 25 years 30 per cent. 
of the total production of straight 
carbon steel would be made in electric 
furnaces. 


Translating the U.S. costs into U.K. 
figures is complicated by the system of 
levies at present in force in this country 
to encourage the use of pig iron rather 
than scrap, but estimates have been 
made*, neglecting the levies, and the 
results are shown in Table IV. 


In addition to the savings in capital 
and running costs it may be noted that 
electric steel melting saves fuel since 
each ton of steel produced in an arc 
furnace requires approximately 550 
lbs. of low quality coal to be burned at 


* “Ficonomics of Steel Production,” J. C. 
Howard, Electrical Review, 18th June, 1954 





TABLE IV.—Comparison of estimated capital costs and production costs per ton of 
ingots for open-hearth and electric furnace shops—U.K. conditions, annual plant 


capacity 250,000 tons (cold charge). 





Open-Hearth 


Electric Furnace 





Shop Shop 
Capital cost £2,900,000 £1,700,000 
Metal cost £9.5 siete) 
All other costs £528 £6.0 
Net production costs £15:2 £1357 





the power station, whereas each ton of 
steel produced in the open hearth 
furnace needs the best part of 700 Ibs. 
of high grade, low ash, coal to be 
burned in the producer gas plant. 


There are also advantages from an 
operating point of view; an arc furnace 
is much more flexible, it can be readily 
shut down and re-started, it can run on 
a small charge or a single shift. 
Furthermore the improved working 
conditions should be mentioned, the 
operator always has close control of 
the process, there is plenty of scope for 
him to use his intelligence and produce 
a good melt. 


Induction Furnace.—The next type 
of electric furnace shown in Fig. 12 
is also used for metal melting, particu- 
larly for steel and non-ferrous alloys. 
For steel melting the furnace takes the 
form shown in the diagram where the 
melting crucible is surrounded by a 
coil carrying an alternating current 
with a frequency of 500-2,000 cycles 


per second. At this frequency powerful 


currents are induced in the metal 
charge which is soon melted and then 
becomes subject to a stirring action 
caused by the magnetic forces. By this 
method virtually all the heat is con- 
centrated in the metal itself; none is 
wasted in combustion or chimney loss, 
in fact the outside of the furnace is 
quite cool. 

For melting non-ferrous metals the 
induction principle is used in rather 
a different way; the charge, because it 
is non-magnetic, is arranged in the 
form of a short-circuited secondary 
loop, and with this method AC current 
of normal frequency (50 c.p.s.) can be 
employed. Again the heat is concentra- 
ted in the metal itself and the working 


efficiency is three or four times that 
obtained with externally-fired furnaces. 
But the advantage from a production 
point of view is the close control over 
the composition of the metal and it is 
primarily for this reason that over 90 
per cent. of the high grade brass made 
in the U.K. is melted by electricity. 


Resistance Furnaces.—The produc- 
tion of heat at any temperature up to 
about 1,200° C. being so simply 
carried out by passing a current 
through a resistance wire, electric 
resistance furnaces are made in a large 
variety of types. Fig. 14 shows the 
heating elements in a bell type furnace 
designed to be lowered on to the 
charge. 


The principal types of furnace and 
some of their uses are as follows: 
Batch Furnaces: 

(a) Box. Usually rectangular sec- 

tion; for tempering, annealing 
carburizing, brazing. 


(b) Pit. Circular or rectangular 
section, removable cover; for 
tempering, annealing, normal- 
izing, carburizing. 

(c) Car bottom or bogie hearth. 
Large box with bottom and 
hearth mounted on wheels; 
for annealing and tempering 
steel forgings, annealing cast- 
ings, stress relieving welded 
structures. 


(d) Portable cover or bell. Circular 
or rectangular section; for 
annealing steel strip, wire in 
coils and malleableizing. — 

(e) Elevator. Bottom and hearth 
loaded with charge and then 
raised into body; for anneal- 
ing, malleableizing castings. 





FIG. 14.—A vertical cylindrical bell furnace in the raised position showing heating 


elements. 
rating being 360 kW. 


Continuous Furnaces: 

(a) Inclined hearth. Charge rolled 
or pushed down _ inclined 
hearth; for heating steel billets 
and slabs. 


(6) Rotary hearth. For heating 
gears, shells, copper billets. 


(c) Pusher. Charge pushed one 
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The furnace weighs 15 tons and is charged up to 20 tons, the electrical 


piece against another, or in 
trays, through furnace; for 
hardening and tempering, an- 
nealing castings and forgings. 


(d) Roller hearth. Rollers driven 
by extensions through side 
walls; for brazing, bright an- 
nealing, normalizing, harden- 





ing, tempering, annealing cas- 
tings. 

(e) Mesh belt conveyor. Woven 
heat-resisting wire belt; for 
brazing, annealing. 


(f) Chain conveyor. Annealing, 
stress relieving of heavy parts. 
(g) Shaker hearth. Reciprocating 
shaker motion conveys 
charges; hardening small parts. 


(h) Walking beam. Reheating, an- 
nealing heavy castings. 


(i) Rotary furnace. Spiral guides 
feed material through; for 
hardening small parts such as 
ball bearings. 


The principal reasons leading to the 
choice of an electric furnace are pre- 
cise temperature control—some alu- 
minium alloys can only be heat treated 
successfully in an electric furnace—and 
the ease with which any controlled 
atmosphere required by the process 
can be produced in the furnace, for 
example the gaseous annealing of 
malleable castings. In this patented 
process the cumbersome boxes packed 
with iron ore are replaced by a de- 


carburizing atmosphere with the result 
that operating times are reduced to a 
quarter and costs to a fraction of those 
incurred with the old method. 

Resistance furnaces are used for 
vitreous enamelling and for pottery 
kilns although in the latter special 
types of element have to be used for 
the higher temperatures and the kiln is 
usually made in the form of a tunnel, 
see Fig. 15, through which the ware 
slowly travels; there are often twin 
tracks with the ware moving in the 
opposite directions so that the incom- 
ing charge is heated by the outgoing 
ware, thus improving the thermal 
efficiency. The important part in regard 
to productivity is that the quality of 
the final product is higher owing to the 
accuracy of control and the absence of 
sulphur, dirt and high temperatures. 
In addition the amount of labour re- 
quired for supervision and repairs is 
very low. The number of electric kilns 
in use in the Potteries is now in the 
region of 150 and it is estimated that 
they have obviated the burning of over 
100,000 tons of coal in the old fash- 
ioned bottle kilns. 





FIG. 15.—Electric tunnel kiln for glost firing domestic ware. 
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FIG. 16.—Various types of sheathed-wire heating elements. Top: Immersion heaters 
(18 kW.) for steam generator. Left centre: Heater for 800-ton extrusion press. Right 
centre: Air heater for forced convection installation. Bottom: Assembly of ‘“‘cast-in’’ 
immersion heaters for tin-plating plant, the assembly weighs over 2 tons and has a 
total rating of 180 kW. 
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FIG. 





17.—Demonstration of induction heating of steel. The applicator coil surrounds a 


small steel billet placed on a fire brick support; the steel has been heated to incan- 


descence. 


Apart from resistance heated furn- 
aces and ovens there are many forms 
of resistance heating elements, see 
Fig. 16, which are made for fitting into 
almost any kind of process machinery 
or plant which needs a clean, conven- 
ient and compact method of heating. 
In addition there is a wide range of 


~ utensils of all kinds with built-in heat- 


ing elements such as kettles, vats, glue 
pots and the like. 

Induction heating —The same prin- 
ciple as already described in connec- 
tion with the induction furnace can be 
used for the electric heating of a 
number of processes, in fact wherever 
metal has to be heated quickly or 
locally. 

A simple demonstration is shown in 
Fig. 17, where a steel billet is heated to 
any required temperature by means of 
a high frequency current flowing in the 
applicator coil surrounding it. In 
this way the metal can be heated 
throughout its thickness or alterna- 
tively, if it is required to heat only the 
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skin of the metal, for example to pro- 
duce a hardened case leaving a tough 
core, the heating effect can be confined 
to the surface layers by suitable choice 
of frequency and speed of heating. In- 
duction hardening in this way can be 
made completely automatic by incor- 
porating timers and automatic quench- 
ing so that the heater can be regarded 
as though it were a machine tool and 
heat treatment carried out in the line 
of production. 

Induction heating is also applied to 
soldering, brazing and a number of 
other processes such as the heating of 
platens. One of the most successful 
large-scale applications of induction 
heating is in the large press-forge shop 
built by Messrs. Garrington Ltd. in 
1948 at Bromsgrove which is regarded 
as the most up-to-date in Europe, if 
not in the world. This shop has been 
described as the “‘forge without a fire”’ 
and is housed in an immense glass- 
sided building covering 34 acres. The 
interior is light, airy and clean com- 


pared with conventional forges with 
open-hearth furnaces and toiling stam- 
pers carrying red-hot billets in tongs. 
The building is equipped with 12 
forging presses of from 500 to 5,000 
tons capacity. Next to each press, as 
shown in Fig. 18, is an electric induc- 
tion heater fitted with a rotary hearth 
which takes the billets through the 
heating zone and automatically dis- 
charges them down a chute ready to be 
manipulated on the bed of the forging 
press. The induction heaters for the 
larger presses have a rating of 800kW. 
at 3,000 c.p.s. and are capable of 
heating billets 5 inches square at pro- 
duction rates of 4,800 lbs. an hour. 

The main advantage of the induction 
method is the speed of heating, for 
example a 14 inch billet needs only 45 
seconds, compared with 10 minutes in 
an ordinary furnace. In this short time 
no scale is formed and so the forgings 
can be made to closer tolerances, thus 
avoiding subsequent fettling. 


Infra-red Heating.—Many processes 
for which slow heating and low maxi- 
mum temperature always used to be 
employed have been shown to be 
equally well carried out at a higher 
temperature for a shorter time. The 
quicker treatment increases produc- 
tivity, not only in the heating process 
itself, but also by enabling the heater 
to be fitted into the production line, so 
that handling is greatly reduced and 
the whole process made automatic. 
This speeding up applies more particu- 
larly to those processes involving a 
chemical change; in the drying of 
certain paints, for instance, it has been 
found that 3 minutes of 400° F. gives 
equally good results as 45 minutes at 
250° F. For quick drying of painted 
surfaces and similar processes it is 
essential to apply the heat by radiation 
rather than by convection as in an 
oven. The first form of radiant heater 
to be used for this purpose consisted of 
a number of high power electric lamps 





FIG.18.—The induction heating of billets prior to forging. The illustration shows, left to 
right, the induction control panel, the induction heater with chute for conveying the hot 
billet to the forging press and on the right the stripping press. 
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FIG. 19.—Radio frequency edge gluer used to make panels for furniture manufacture. 
Panels 46 inches long and 164 inches wide having seven glue lines can be produced 
more than three times as fast as the method formerly used, 


operated at a temperature below that 
of ordinary lamps so as to give a 
greater output of radiation in the 
infra-red part of the spectrum. Subse- 
quently sheathed-wire resistance ele- 
ments run at a bright heat and 
mounted in concentrating reflectors 
have come to be used; they can, if 
necessary, be designed to impart a 
higher intensity of radiant heat as 
required by more massive articles. 

One of the advantages of the electric 
infra-red oven is that when used to dry 
articles on an overhead conveyor it can 
be fixed high up so saving floor space 
and enabling the articles to be dried 
automatically according to the speed 
of the conveyor and the amount of 
heat in the oven. 


Dielectric Heating.—Another rela- 
tively new method of electric heating is 
unique in that it affords a means of 
drying non-metallic materials much 
more rapidly than is possible in an 
oven or- by any other method. The 
heating effect is produced by placing 
the material as a dielectric between 
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two plates electrically charged at a high 
voltage and at a very high frequency 
equal to those used for radio trans- 
mission. Under such conditions a 
charging current flows through the 
insulating material and heats it in- 
ternally in the middle as much as the 
outside. It is therefore possible to heat 
such materials, which are generally bad 
conductors of heat, much more quickly 
than by conventional methods of heat- 
ing. Moreover by adjustment of fre- 
quency it is possible to heat some part 
of a composite material more quickly 
than the rest and this effect is used to 
good advantage in heating the syn- 
thetic glue which is now largely used in 
the manufacture of plywood, and in 
furniture making and other wood- 
working industries. A typical edge 
gluing press is illustrated in Fig. 19. 


Other Manufacturing Processes and 
Methods 

Although not perhaps of so much 
importance from the smoke abatement 
point of view there are many other 
uses of electricity in industry which 


should be mentioned if only to indicate 
the wide variety of electrical means of 
increasing productivity. 


In the metal working industries, 
welding, for example, has become a 
well established method of fabrication 
instead of casting or forging. The 
largest and most complicated struc- 
tures can be made by welding together 
relatively thin steel sections in place of 
heavy castings. 


In addition to arc welding, resistance 
welding has become highly developed 
especially in the mass production 
industries. In automobile manufacture, 
where the design of modern pressed 
steel bodies has only been made prac- 
tical in thin gauge metal by the exten- 
sive use of electric welding, some 
multiple machines make no less than 
250 welds simultaneously and welder 
ratings of 70 kVA or more are common 
values. Other developments of the 
resistance welder are for stud welding, 
rivet heating and upsetting. 


A whole range of other electrical 
applications, many of them developed 
as a result of advances in electronics, 
deal with the testing and inspection of 
goods either in the finished state or in 
the course of manufacture. The chief 


advantage of the electrical method is 
that it is non-destructive and so it can, 
if necessary, be applied to the whole 
production and not merely to a few 
samples which may not be representa- 
tive; in addition it is much more rapid 
and needs no special operating skill. 
Since almost all the physical proper- 
ties of materials can be detected by one 
electrical means or another, the num- 
ber of different types of apparatus that 
have been or could be devised are very 
great; some of the more common 
criteria are crack detection and com- 
position of steel, dimensional measure- 
ments including thickness of surface 
finishes, strain measurement, metal 
detection, contents gauging, moisture 
and pH determination. 

Among electronic tools for inspec- 
tion the photo-eiectric cell is one of 
the most versatile, its uses varying from 
counting objects passing On a conveyor 
to detecting pin holes down to 
1/1,000 inch diameter in tin plate strip 
travelling at 600 feet a minute. 

Information in regard to the latest 
practice in the application of electricity 
to industry is always available from the 
Electricity Board or the British Elec- 
trical Development Association, 2 
Savoy Hill, London, W.C.2. 


Discussion 


Dr. W. A. Macfarlane, Sessional 
Chairman, before the presentation of 
the papers, spoke as follows: 

Your President, Sir Ernest Smith, 
and your Director, Mr. Arnold Marsh, 
have encouraged me to diverge from 
my duties as Chairman of this after- 
noon’s session for a few minutes at the 
start, in order to speak briefly about 
the organization—the National Indus- 
trial Fuel Efficiency Service—of which 
I have been appointed Chief Executive. 
There have been so many kindly 
references earlier in this Conference to 
N.I.F.E.S.—from your President, from 
Sir Hugh Beaver and from other 
speakers that I feel we owe you some 
report on our progress, and some 
suggestions as to how we feel we may 
be able to forward the objectives of 
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your society. It is evident that con- 
siderable hopes rest on the success of 
N.I.F.E.S. I can assure you that we 
shall do our best to see that those 
hopes are exceeded. 

The National Industrial Fuel Effi- 
ciency Service, you will recall, was 
formed last December, on the recom- 
mendation of the Pilkington Com- 
mittee, to take over and expand the 
work hitherto performed by the 
Ministry of Fuel and Power. It has 
been set up as an independent, non- 
profit making company to provide a 
service by industry to industry. With 
Sir Leslie Hollinghurst as Chairman 
we have a Board of Directors of men 
so well-known in industry that you can 
be assured of the independence of the 
organization and that its policies will 


be shaped in such a way as to be 
responsive to the needs of the indus- 
trial consumer. 

There has been so much news in the 


- papers during the last week about the 


dangers of a fuel crisis that I need 
hardly go into the reasons why an 
expanded fuel efficiency service is 


necessary. But there is one aspect of 
those news stories that does worry me. 


- There seems to have been too much 


that very clearly. 


emphasis on what the other fellow 
might have done to avert this diffi- 
culty—it only the NW“C.B. had done 
this instead of that—if only the miners 
would work a “ bullweek” every 
week—if only industrial production 
hadn’t increased—if only the weather 
had been better. Yesterday this Con- 
ference agreed that, as domestic fuel 
consumers, they were all guilty of 
some contribution towards atmos- 
pheric pollution, and no doubt each 
one of us privately resolved to mend 
his ways. So with fuel efficiency. I 
feel that we must face the situation as 
it is—whatever may or may not be the 
causes—and make our own contribu- 
tion to overcoming this difficulty. 

Let us also be clear that the need for 
greater efficiency in the use of fuel is 
not one that will disappear when we 
have got through this winter. Sir 
Hugh Beaver advocated yesterday 
that a long view must be taken of 
curing atmospheric pollution, and so 
it is with fuel efficiency. The papers 
to be presented this afternoon show 
Mr. Bernard illus- 
trates in his second figure how enor- 
mously rapidly the demands of 
industry for power are increasing. 
Mr. Hayman quotes a correspondingly 
rapid increase in the industrial use of 
gas. 

These developments are greatly to 
be welcomed for, as the authors point 
out, they not only make possible that 
increase in the country’s industrial 
productivity, which is essential if we 


are to survive, but they contribute 


substantially to a cleaner atmosphere 
and therefore to an improvement in 
the nation’s health. If they are to go 
on, as they must, on a rising rate of 
industrial production, we shall con- 
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tinue to be faced with the problem of 
how to find the coal required to meet 
the nation’s energy demands. Fuel 
efficiency, therefore, is not a question 
of how we are to get through the next 
few months, but one that will be with 
us for the foreseeable future. We 
must make our plans accordingly. 

Meantime, let me give you an 
account of N.I.F.E.S. first few weeks 
of operation. In the belief that eff- 
ciency begins at home, we have set 
ourselves to streamline the service so 
that without in any way reducing the 
high technical standards that the 
Ministry’s engineers—most of whom 
are now N.I.F.E.S. engineers—have 
set, more firms can get advice in a 
brief and practical form. You will all, 
I hope, have seen our brochure— 
N.IL.F.E.S. Four-Way Services—which 
represents the results of this stream- 
lining. 

Thanks to a most friendly and help- 
ful press, the response to this restate- 
ment of our services has been extremely 
good. Indeed, in some parts of the 
country we have already reached the 
position that we have made contracts 
for all the survey work the existing 
staff can provide for months ahead, 
and we are having to draft in additional 
engineers. Since your President and 
His Worship the Mayor decided yes- 
terday to start the War of the Roses 
again, and unearthed an ancient 
hatchet, let me say that Lancashire and 
Yorkshire are battling for first place 
with N.I.F.E.S. too. 

From this experience, an interesting 
conclusion is beginning to emerge, and 
one, I was interested to see, that was 
advanced quite independently by the 
Editor of the Steam Engineer in its 
current number. In the early days of 
fuel efficiency it was necessary to carry 
the gospel to every consumer. We 
measured action in those days by the 
number of visits paid each month. 
Now it begins to look as if we shall do 
better by searching for those con- 
sumers who have the greatest poten- 
tiality for improvement and the 
greatest interest in saving fuel, and 
staying with them until the increase in 
efficiency is realized. 


We have been set some very big 
targets for saving fuel—and one of the 
biggest was that set by Sir Ernest. It 
may not be sound ballistics but I 
believe it may prove good sense to say 
that, if we are to knock the targets to 
pieces, we must give up using shot- 
guns and start using rifles. In other 
words, it begins to look as if we 
should no longer assess our engineers’ 
activity by the number of fresh pre- 
mises they enter every year, but by the 
number of firms to which they pay 
regular visits in order to bring their 
fuel efficiency to the highest possible 
pitch. Recommendations are no good 
if they are not translated into action. 

Certainly it is most encouraging to 
N.LF.E.S. to receive so many requests 
for regular service throughout the year, 
and while we must retain a strategic 
reserve to meet emergency requests for 
help, we shall naturally plan to give 
priority to these annual customers. 

Now, if I may, I should like to 
speak for a minute particularly to the 
large number in the audience who 
represent local authorities. There are 
two ways in which we are anxious to 
establish co-operation in the joint 
cause—for such it is—of smoke pre- 
vention and fuel efficiency. First we 
are very willing to continue the 
arrangement that existed with the 
Ministry of Fuel and Power, by which 
our engineers will give advice to any 
industrial firm, whose chimneys are 
emitting smoke to the concern of the 
local authority. Indeed this work is 
already occupying a good part of 
N.LF.E.S. time. Speaking from 
memory, we are dealing with about 
100 such cases every month. 

It is therefore open to any local 
authority which considers that a firm 
needs help in smoke prevention to 
advise that firm to call in N.I.F.E.S., 
and we shall do our best. We naturally 
do not consider that it is for us to take 
part in court proceedings, but I know 
that your objective is to cure smoke 
emission, not to pile up prosecutions. 
Indeed, it was evident from yesterday’s 
discussion that this Society recognizes 
that the real force behind it is the 
force of public opinion, and I have 
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been greatly struck, in returning to 
this country after five years’ absence, 
to find how much opinion has moved 
in industry towards the recognition of 
the importance of smoke abatement. 

Second, I should like to speak to 
local authorities as very considerable 
fuel consumers in aggregate, and to 
assure them-chat N.J.F-E.S.. is. very 
anxious to assist them in this respect 
as well. With their many buildings 
scattered through their whole areas, 
local authorities have a_ difficult 
problem to maintain a high standard 
of fuel efficiency, and as a consequence 
I notice they are not always guiltless of 
committing smoke nuisances as well. 
N.ILF.E.S. is entering into arrange- 
ments with local authorities for 
regular visits to their boiler plants— 
either by engineers to report on main- 
tenance or by demonstrators to help 
the boiler operators. We are anxious 
to extend these arrangements, and | 
hope that after this meeting many of 
the local authorities represented here 
will get in touch with our Area 
Engineers and see what they can offer 
to help them. 

Finally—and really I should have 
put this first—we have been spending 
a good deal of time in discussion with 
those organizations that are already 
giving technical advice to industrial 
fuel consumers. N.I.F.E.S. motto is 
“To supplement, and not to sup- 
plant,” and we are anxious to be the 
backer-up of the consultants and the 
fuel distributors—to mention only two 
—who are eager to raise the efficiency 
of fuel utilization. It is in this spirit 
that I have said nothing today about 
efficiency in the utilization of gas and 
electricity by industry. N.LF.E.S. is 
concerned with the use of all fuels and 
all forms of energy, but I think you 
will be able to agree when you have 
heard the papers Mr. Hayman and 
Mr. Bernard will now be presenting 
that the gas and electricity industries 
are far along the road towards pro- 
viding an effective service in fuel 
utilization. 

G. Nonhebel in opening the dis- 
cussion complimented Messrs. Hay- 
man and Bernard on their able and 





thorough presentation of develop- 
ments in the industrial uses of gas and 
electricity. He hoped that members 
would appreciate the effort involved in 
the preparation of these papers. 


After listening to the opening 
speech of the afternoon by Dr. Mac- 
farlane on the functions of the 
National Industrial Fuel Efficiency 
Service, he thought that a suitable title 
for the afternoon’s session might have 
been ‘Service to Industry.” They 
were, however, gathered together to 
discuss smoke abatement and from 
the contents of parts of the two 
papers he had decided that a more 
appropriate title would be “ Flow to 
Make Money by Smoke Abatement.” 


Both papers had given many ex- 
amples of manufactures which when 
operated with coal had emitted smoke 
or dust but which had been brought 
up-to-date and rendered smokeless by 
use of either gas or electricity. The 
new and often expensive equipment 
described had not been installed mere- 
ly in the interests of smoke abatement 
but because it enabled greater pro- 
ductivity to be obtained per man and 
per unit of capital, gave a better and 
more competitive product and im- 
proved working conditions. The last 
point was becoming of increasing 
importance. In these days of full 
employment it was more and more 
difficult to obtain men to work in 
unnecessarily dirty and unpleasant 
conditions. Moreover, when there 
was a choice of employment a young 
man would naturally choose to go toa 
factory using up-to-date equipment 
and some of the wonderful instru- 
ments described in the papers. 


Mr. Bernard gave one example of 
the return on new capital to be 
obtained by using modern equipment. 
If the estimates in Table IV were 
correct, it was cheaper in both capital 


-and operating costs to use electric 


furnaces for certain steelmaking pro- 
cesses, and there would be a handsome 
return even if account was taken of 
the capital value of old plant displaced 
by the new equipment. He hoped 
that Mr. Hayman would give in his 
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written reply an example of the return 
on capital to be obtained by changing 
one of the processes he described from 
coal to gas. 


In that connection he wished to 
draw attention to the Government 
Loan Scheme for approved fuel 
saving projects operated by the Minis- 
try of Fuel and Power. Most of 
those would at the same time reduce 
smoke emission. The Scheme was 
particularly designed to help the 
smaller firms which had more difficulty 
in obtaining finance for improvements. 
Briefly no interest was payable for the 
first two years and thereafter at present 
at 4 percent. The capital had only to 
be repaid over a period of 20 years. 
He hoped that the Advisory Services 
of the gas and electricity industries 
would, where appropriate, assist firms 
operating smoky processes to obtain 
these loans. 


The Society was always interested 
in achieved reductions in smoke. Mr. 
Hayman had shown in paragraph 2.1 
that 600,000 tons of coal had been 
displaced by gas in the Potteries. If 
the smoke produced was only 1 per 
cent of the coal fired, and he believed 
this an under-estimate, the reduction 
in smoke, assuming the same output, 
was 6,000 tons per year in that one 
small area alone. 


By making fuel do more work, there 
would also be a reduction of smoke 
and dust provided there was the same 
efficiency of prevention. Thus Mr. 
Bernard mentioned use of electricity, 
but he could have added there was less 
atmospheric pollution when the elec- 
tricity was generated by H. P. boilers 
with back-pressure turbines and the 
exhaust steam from the turbines used 
for process purposes in other parts ofa 
factory than when the electricity was 
generated in an ordinary power station 
and separate low pressure boilers were 
used to provide steam for the factory. 


There were to his knowledge at 
least three processes where it was 
claimed that smoky atmospheres were 
required. These were: 


The burning of blue brick. 


The low temperature heat treatment 
(below 800°C.) of steel billets. 


The production of wrought iron 
from pig iron and subsequent 
working of the iron. 


He asked what hopes the gas or 
electricity industries, either together 
or in combination, had in solving 
these problems. 


Dr. H. Hollings pointed out that 
this paper dealt only with the applica- 
tion of town gas and omitted reference 
to developments in the industria! uses 
of producer gas. This was a matter 
of which the Society should not lose 
sight because developments were in 
fact taking place and the substitution 
of producer gas for raw coal in suit- 
able industries could make an imme- 
diate and direct contribution to smoke 
abatement. 


Turning to the research of the 
Flame Radiation Committee he em- 
phasized that this might have applica- 
tion beyond the confines of the steel 
industry. It might have significance 
in almost any industrial furnace 
burning fuel. The work would short- 
ly be extended to include a study of the 
combustion of producer gas made 
from coal and of pulverized coal. He 
supported Mr. Hayman in bringing 
this work to the notice of the Society 
because although it might appear 
somewhat academic at present it 
could have a definite contribution to 
make to smoke abatement in the not 
far distant future. 


W. R. T. Skinner (South Eastern 
Electricity Board) said that although 
the use of electricity for heating was 
one way of keeping the production of 
smoke down to the practicable mini- 
mum, it was sometimes argued, on 
other grounds, that electricity should 
not be used for heating at all. There 
could be two schools of thought on 
that subject and he did not propose 
to discuss the proposition as a whole. 
Mr. Bernard had produced illuminat- 
ing evidence that electric heating in 
some applications not only was clean, 
but also saved coal, expense, space and 
time, so that whatever our general 
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views, Our consciences could be quite 
clear in adopting such applications in 
the interests of smoke abatement. He 
particularly wanted to © emphasize 
two of the methods of heating men- 
tioned by Mr. Bernard because both 
were peculiarly electrical and neither 
could be matched by other forms of 
heating. He referred to induction 
heating of electrically conducting 
materials and dielectric heating of non- 
conducting materials, both of which 
methods were distinguished by the 
generation of heat exactly where it 
was wanted with the material itself. 
These methods were not only quick, 
but, because the heat had not to be 
separately generated and then trans- 
mitted to the work by radiation, con- 
vection or conduction, they were also 
highly efficient. He suggested that 
there again, whatever our general 
views on the propriety or otherwise of 
electric heating, our consciences could 
be quite clear in adopting either of 
these highly efficient methods in the 
interests of smoke abatement. 


C. H. Crawford (Brierley Hill 
U.D.Cy ‘said thatthe: electricity 
industry’s paper had given illustrations 
of the way in which small power 
machines help in cabinet making and 
similar work. That morning Con- 
ference had seen a film showing some 
of the filth with which railway engine 
cleaners had to contend. He thought 
the contrast between the two indus- 
tries was astounding. Could Mr. 
Bernard say briefly whether he could 
clean up the engine cleaner’s work and 
how he would set about it. 


Councillor Eric B.. Gibbons sug- 
gested that future increases of Plant 
should be designed so that part of the 
Plant could come into operation at an 
early date, obviating a very wide gap 
while the whole Plant was built, and 
asked whether in some cases the 
competition between gas and electricity 
was not too keen resulting in the user 
on occasions installing the wrong 
Plant, and waste in running both 
services on a large scale to the same 
factory. 


One kiln in the Potteries illustrated 








week at the gasworks. 
this same output in periodic kilns 
would have needed 220 tons of coal 
per week, so that in this one kiln alone 
there is a saving of 120 tons of coal per 
-week, with nearly 50 tons of coke, plus 





in the paper burns about 10,000 cubic 
feet of gas per hour, necessitating the 
carbonization of 100 tons of coal per 
To achieve 


tar and benzole, thrown in for good 
measure. 


W. P. Warren (South Wales Elec- 
tricity Board) stated that the Con- 
ference, as with its predecessors, had 
as its ultimate objective the abolition 
of air pollution, and it must be that all 
delegates present subscribed to that 
objective. He indicated that whilst 
that was unquestionably paramount in 
the minds of all delegates he had some 
misgivings whilst listening to some of 
the contributions to the discussion, 
particularly on the previous day, that 
their main objective was somewhat 
tempered by the desire to publicize a 
particular form of smokeless fuel. 


He said that it would be a great pity 
if the main impetus of the Society’s 
attack—based on a wholly united and 
concerted effort—should be somewhat 
deviated by the individual campaigns 
of benefiting parties. 


He said it must be conceded that 
each form of smokeless fuel had its 
uses, though it was perhaps in one 
way unfortunate that in certain pro- 


cesses, as in industrial and domestic 


heating, the various smokeless fuels 
could all perform somewhat similar 
functions. Though it was true that 
some allowed (a) more accurate con- 
trol; (6) more efficient and economic 
use and (c) a complete absence of 
fumes, as compared with the other 
fuels. 


In that connection Mr. Warren felt 
that advocacy of a particular one of 
those competing fuels should not be 
the task of the National Smoke 
Abatement Society. By all means let 
members be acquainted with the 
alternative fuels and equipments but 
also let them stand aside from the 
normal commercial field of battle, 
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where the competing fuel industries 
already met in a spirit of friendly 
rivalry. 


He said that they had been con- 
fronted that afternoon by two most 
excellent papers—well prepared and 
exceptionally well delivered, but in the 
short space of time available would 
anyone, other than an engineer from 
either side the Gas or Electricity 
Industries, care to comment on the 
relative merits of a particular process 
apparently capable of operation by 
the use of either of these fuels. 


Mr. Warren said it was apparent 
that the ultimate implementation of a 
“pure air” Policy will rest correctly 
with the Locai Authorities, but not 
equally apparent was the source of 
up-to-date technical and commercial 
advice for the alternative fuels and 
equipments. 


He said that Dr. White had referred 
to the advice which would be given by 
his staff on the alternative smoke free 
methods which would be necessary 
in implementing the “‘ smoke-free ”’ 
zone in the City of London. Mr. 
Warren said he would like very much 
to hear Dr. White’s opinion and the 
opinion of other Local Government 
Officials on the desirability of having 
in each area some form of technical 
panel comprising representatives of 
N.1.F.E.S., the as, solid fuel, -oil 
and electricity industries, to which 
panel could be referred any consumer 
requiring information on alternative 
smoke free processes. The main aim 
of the Society was the abolition of air 
pollution—not only of smoke as such 
—hbut of all the injurious and obnox- 
ious vapours, particularly of the 
sulphurous class. If that objective 
were to be achieved Mr. Warren 
thought the Society should make 
impartially available to the consumer 
the knowledge and resources of the 
various fuel industries and leave to 
him the choice of method he is to 
adopt. 


In conclusion Mr. Warren said if in 
his contribution he had emphasized 
his normal professional interest, he 


claimed the right of precedent, but 
much more he would have preferred to 
have conveyed the need for a concerted 
and unified action irrespective of the 
side issues and commercial benefits 
accruing. 

Dr. A. Parker (Fuel Research 
Station) said he had listened with very 
great interest not only to the papers 
given by Mr. Hayman and Mr. 
Bernard, but also to the introductory 
remarks by the Chairman, who had 
given quite a useful statement about 
the activities of N.I.F.E.S. 


Here we had two _ competitive 
industries, gas and electricity. They 
were quite friendly, and it was what 
he would call friendly competition. 
He thought this was a good thing, for 
without such competition they would 
never get the real drive to maximum 
efficiency—provided of course the 
competition did not go on the wrong 
lines. In the paper on gas they had 
had excellent exampies of a number of 
industries where productivity had been 
increased and fuel saved and the 
conditions vastly improved for the 
working operatives. This was par- 
ticularly the case in the ceramics and 
the steel industry and he could assure 
the meeting that there had been an 
enormous improvement in the cera- 
mics industry as a result of the rapid 
introduction of gas fired tunnel! kilns. 
They had had other examples for 
electricity, for furnaces, and of course 
a great increase in power is absolutely 
necessary if productivity per man in 
this country is to go on increasing. 
Now why had all these people in- 
creased their use of gas and electricity ? 
As Mr. Nonhebel had said, it was a 
matter of cost, cost of the ultimate 
service to the consumer measured in 
amount per unit of production and 
that was all to the good. 


What was the effect on smoke abate- 
ment? Let us look at the position 
immediately before the war, say 1938. 
The home consumption of coal in 
this industry in 1938 was roughly 175 
million tons a year, it was now 205 
million tons. Supposing we had gone 
on using that coal pretty well in the 


same proportion and method at the 
present time as we did before the war— 
we certainly should have had more 
smoke, more grit, more pollution. 
But what did we find? We found 
that we were now carbonizing more 
than ten million tons of coal a year 
more in the gas industry and coke 
ovens than we were before the war, and 
were using roughly 20 million more 
tons a year in producing electricity. 
In fact the whole of the increase in the 
use of coal from 1938 to the present 
time had been taken up by methods 
which did not produce smoke and if 
we had not had that then we should 
have had more smoke now than we 
had before the war. 


With regard to smoke emission 
from certain types of furnace in the 
steel industry, by installing mechanical 
stokers and proper operation, that 
smoke emission could largely be 
avoided with no increase in scaling of 
the metal. It was a question of 
demonstration and then pressing for 
the installation of the improved 
equipment. Furnace owners said it 
cost money but it was not really 
expensive and he could not think that 
people owning some of the smaller 
furnaces were going to go bankrupt 
for the sake of spending say £500 on 
an automatic stoker. 


R. McGlashen (South West Scot- 
land Electricity Board) said that he 
had found both of the Papers most 
interesting and was sure that if their 
common message was accepted by 
industrialists, the interests of the 
Society would be well served. He 
noted, however, that nothing had been 
said on the important subject of space 
heating (or comfort heating) of indus- 
trial and commercial premises. 


Dr. White, in his statement the 
previous day, had stressed the con- 
siderable practical difficulties which 
had to be faced over the introduction 
of Smokeless Zone Regulations in the 
densely occupied business community 
of the: “City sof London, “with sts 
thousands of small independent offices 
formerly heated by domestic type open 
coal grates. 
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Mr. McGlashen felt that the Con- 
ference might be interested to hear of 
how owners of similar offices in the 
business area of Glasgow were turning 
to a form of smokeless space heating at 
a rate which had increased rapidly 
over the past year. He referred to the 
Electric Thermal Storage Block-Heater 
comprising a massive block of arti- 
ficial stone in a case, having the 
appearance of, and having the dimen- 
sions of, a normal electric convector 
heater. Electricity heated the stone 
overnight and gave out the stored heat 
to maintain a comfortable temperature 
in the premises during the following 
day when electricity supply to the 
heater was switched off. That form 
of heating was in the national interests 
because it made better use of electricity 
generating plant and main cables 
during the night when much of that 
costly equipment is normally lying 
idle. For that reason, most Electri- 
city Boards are able to offer a con- 
siderably reduced tariff for such loads, 
sometimes at less than half the normal 
rates of charge. It was attractive to 
property owners, not only because of 
its convenience, automatic control, 
ease of installation and low running 
costs, but also because of its low 
initial cost: the thermal storage 
heaters may often be connected with- 
out any need to strengthen the con- 
sumer’s service cables, since they were 
only used when the normal day-time 
load was switched off, and for that 
reason the total capital expenditure 
may not exceed £20 (including heater) 
in a small office, or an average of £15 
per room for a larger group of offices. 


He wished to emphasize that the use 
of that form of space heating was 
expanding on its merits alone. (There 
was no smokeless zone legislation in 
Glasgow), and he thought it would be 
_ pleasing to members of the Society to 
hear of this recent rapid expansion in 
the use of an old form of electric 
heating, in view of the contribution it 
made to the realization of the Society’s 
aims and objects. 


Dr. T. P. Colclough (British Iron and 
Steel Federation) said there were one 


or two points in the papers on which 
comment was perhaps desirable. The 
first was that while they were all 
absolutely strong in their efforts to 
replace the use of solid fuel by gas and 
electricity, and endorsed, in general, 
the principles outlined by the authors, 
one would not like it to go out from 
the Conference that the use of gas in 
steelmaking would solve the smoke 
problem. It should be remembered 
that 90 per cent. of the steel made in 
this country was made in open hearth 
furnaces and those were all gas fired 
and always had been; and one did not 
known anybody who would claim that 
they were free from smoke. 


The second point was the replace- 
ment of open hearth furnaces by 
electric furnaces for steelmaking. A 
special part of the paper was devoted 
to that question, and Mr. Nonhebel 
had made special reference to it in 
opening the discussion. In the com- 
parison which had been presented in 
the paper—and which in fairness was 
only an extract from another paper, 
so that Mr. Bernard bore no respon- 
sibility for it—there was a prejudiced 
statement of the position. In the 
electric furnace installation, it would 
be necessary to instal some power- 
generating units. The cost of those 
units was not given. If they installed 
the minimum units necessary to sup- 
ply the power to those furnaces, it 
could be estimated that the capital 
expenditure would be increased by 
£0.75 million, and if they had the 
usual safety margin which the public 
authorities must have in order to 
guarantee supply, that would have to 
be multiplied by 14 or 2. The 
difference, then, in Cel expenditure 
would be nothing like that which was 
given. 


A futher point was that although 
there were certain safeguards in the 
text, the figures which were given for 
the cost of metal bore no relation 
whatever to the actual facts of today. 
That being the case, the suggested 
saving of 50s. per ton, which was 
quoted in the paper and was quoted by 
Mr. Nonhebel, and the mythical 
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saving of 25 per cent. had no real basis. 


He had to make those corrections, 
because he knew how valuable the 
papers that they got at the Conferences 
were as material for spreading the 
gospel, and it was desirable that all 
such information should be un- 
challengeable. 

W. A. Lloyd Dodd (Northern Gas 
Board) in a contribution received after 
the Conference wrote: in speaking of 
the extension of the use of gas in the 
Pottery Industry, and the only too 
obvious effect of the substitution of 
this fuel for coal upon smoke emission 
in the Stoke-on-Trent area, Mr. Hay- 
man touched upon a most important 
point—namely that the gas used in 
1952 compared with an estimated 
figure of 336,000 tons of coal which 
would have been required for the 
same production in direct coal fired 
kilns. 


It may be argued that in this case 
there was also involved a change-over 
from intermittent to more efficient 
tunnel kilns and, while this is true, it 
must be remembered that the above 
statement of tonnage saved ignores the 
coke and by-products simultaneously 
produced. 

To make my point that almost 
every conversion of Industria! heating 
plant from coal to gas firing means, 
not only the abatement of atmos- 
pheric pollution, but also a national 
saving in coal, it is perhaps simplest 
and of most interest to give an actual 
example for which detailed figures are 
available. 

In 1949 the coal consumption of a 
frame heating furnace at a North 
East Shipyard averaged 30 tons per 
week. On conversion to gas firing the 
gas consumption averaged 1,818 therms 
per week which is equivalent to the 
consumption of only 23 tons of coal 
per week at the Gas Works. There 
was thus a National saving of coal of 
seven tons per week, but in addition 
there was made available to other 
consumers some 12 tons of coke, 230 
gallons of tar, 58 gallons benzole, 
together with ammonium sulphate and 
other by-products. 


Pollution of the atmosphere when 
this furnace was fired by coal will have 
been something of the order of 17 tons 
per year smoke, 5 tons per year grit, 
53 tons per year sulphur dioxide, these 
figures being based on the assumption 
that the furnace was typical of direct 
coal fired Industrial plant, figures for 
the pollution from which were given 
by the Director of Fuel Research in 
his recent Paper to the British Associa- 
tion at Oxford. 


With gas firing the pollution will 
have been reduced to, even including 
the products of combustion emitted 
when coke produced at the same time 
is burned elsewhere, 19 tons per year 
of sulphur dioxide with little ash and 
no smoke. 

There is thus in all such cases of the 
use of gas in Industry in place of coal, 
not only a marked reduction in 
atmospheric pollution, but also a 
considerable National saving in coal, 
a factor of vital interest at the present 
time. 


Mr. Hayman, in his reply, said that 
in answer to Mr. Nonhebel it was 
difficult to quote accurate comparative 
costs where gas had replaced solid 
fuel. If the same process was not 
carried out in the same furnace other 
features, for instance, a change of 
operating technique, greater produc- 
tion and quicker heating up, would 
colour the figures and lead to false 
conclusions. Further, in several cases 
where a changeover had been made, 
other modifications had been carried 
out at the same time and where the 
total production had increased some 
firms were naturally reluctant to dis- 
close the new figures. -Collection of 
such figures was, however, an impor- 
tant exercise for the near future. 
Regarding the three processes, Mr. 
Nonhebel mentioned, where it was 
claimed a smoky atmosphere was 
required, Mr. Hayman wondered 
whether it was not a smoky atmos- 
phere so much as a reducing, neutral 
or, in effect, a controlled atmosphere 
which was needed. 

The manufacture of bricks doubtless 
could be carried out by gas as the 
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large numbers of ceramic kilns in the 
Potteries showed, but the production 
of ordinary bricks was nearly always 
carried out in areas remote from large 
sources of gas, even supposing it was 
economical to use this fuel. 


The heat treatment of stee! was 
being carried out successfully in very 
many installations under controlled 
conditions. Concerning the final point, 
the production of wrought iron was a 
process in which town gas, or coke 
oven gas did not figure largely at the 
moment, for economic reasons and 
the solution of this problem may lie in 
the future if it was possible to use gas 
in large quantities for this process. 


Dr. Hollings was quite right in 
drawing attention to developments in 
the use of producer gas, but the paper 
had to be restricted to town gas and 
similar gases. The author was glad 
Dr. Hollings stressed the value of the 
work of the Flame Radiation Research 
Joint Committee. This work was of 
vital long term importance to all furn- 
ace builders. 


“The author thanked Councillor 
Eric Gibbons for his valuable com- 
parative figures. He agreed with him 
on the importance of avoiding waste 
and said that by intelligent handling of 
situations as they arose it should be 
possible to use the right fuel in the 
right place. With that outlook, not 
necessarily the same as selling gas for 
all processes, there was still enormous 
BCOpe: 


He was grateful to Dr. Parker for 
his support of the efforts which both 
gas and electricity were contributing to 
Smoke Abatement. 


He thanked Mr. Lloyd-Dodd for 
his written contribution and stressed 
that the presentation of figures was 
often difficult, as he said earlier. The 
example quoted was most valuable and 
may help to answer Mr. Nonhebel’s 
request for comparative figures. 


Mr. Bernard in reply expressed his 
appreciation of the support Mr. 
Nonhebel had given to the chief 
proposition made in his paper, namely, 
that the increased use of electricity 





had made an important contribution 
to smoke abatement; although, as he 
said, the motive had usually been 
greater productivity rather than smoke 
abatement as an end in itself. Dr. 
Parker had put the matter in a nutshell 
by pointing out that the whole of the 
increased industrial use of coal from 
1938 to the present time had been 
taken up by methods which did not 
produce smoke; were it not so we 
should now have much more smoke 
than we had before the war. 


He was obliged to Mr. Skinner for 
drawing attention to the fact that high 
efficiency was inherent in electric 
induction and dielectric heating be- 
cause all the heat is developed in the 
material being treated and heat losses 
are reduced to very small proportions. 


In reply to Mr. Crawford’s question 
he was sure that electricity could help 
to clean up engine cleaners’ work by 
the greater use of portable electric tools 
and lamps. 


In regard to Councillor Gibbons’ 
question whether competition between 
gas and electricity was not too keen, 
Mr. Bernard was strongly of the 
opinion that competition was very 
much in the interest of the consumer 
and the cost of any duplication of 
services was negligible in comparison 
with the value of the output of the 
industries served by electricity and gas. 


The use of electric thermal storage 
space heaters mentioned by Mr. 
McGlashen was an important addi- 
tional means of smoke abatement, 
especially, as he said, in offices and 
warehouses in business areas which 
might become smokeless zones. The 
convenience and economy of this type 
of electric heating was becoming more 
widely recognized both in the form of 
storage block heaters and also by 
means of heating cables instailed in 
the floors of new buildings. 


In reply to Dr. Colclough’s com- 
ments Mr. Bernard wished to make it 
clear that the comparison he had 
quoted for steel making in open-hearth 
and electric furnaces was quite com- 
plete in itself, and so there was no 
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need to consider the provision of 
private generating plant because the 
electricity costs included purchase of 
current from the public supply, which 
was undoubtedly the best policy in 
the case of a fluctuating load like an 
arc furnace. 


The estimated saving by the use of 
an electric furnace of £2 10s. Od. per 
ton related to the American compari- 
son and might perhaps have been more 
appropriately expressed as 7 dollars. 
As regards the British comparison 
which showed a saving of £1 10s. Od. 
a ton, the cost of metal was taken at 
£6 6s. Od. per ton for steel scrap and 
£14 6s. 6d. per ton for pig iron, which 
were the ruling prices as quoted in 
the techical press in June, 1954. 


As mentioned in the paper the sys- 
tem of levies in force in this country 
to encourage the use “of pis iron 


rather than scrap complicate any 
calculation and if all the scrap used 
were to be bought in, the margin in 
favour of the arc furnace would be 
considerably reduced, but if on the 
other hand all the scrap were home 
produced, i.e., in the same or associa- 
ted works as that in which the arc 
furnace is operated, the price would be 
considerably less than £6 6s. Od. a ton. 
It can be agreed that cost figures must 
be worked out for each individual case 
and that these will vary from works to 
works but that did not justify the 
comment that the figures quoted “‘bore 
no relation whatever to the actual 
facts of today.”’ Mr. J. C. Howard, 
whose figures had been quoted, 
emphasized that the present system of 
levies does in fact mean that a user of 
an electric arc -furnace for plain 
carbon steel production, is in fact 
subsidizing the steel maker who uses 
pig iron in the open-hearth furnace. 
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The Fifth Des Vceux Memorial Lecture 


AIR POLLUTION AND PLANT LIFE 


Sir Edward J. Salisbury, C.B.E., D.Sc., LL.D., Sec.R.S. 


Director, Royal Botanic Gardens, Kew. 


HE subject of my lecture to-day 
ag is the deleterious effects of at- 
mospheric pollution upon living 
plants. Hence it is somewhat ironical 
that the wanton squandering of the 
capital stores of energy in the form of 
coal, amassed by the palaeozoic forests 
of many millions of years ago, should 
be the cause of depressing our living 
vegetation of to-day. In the phrase- 
ology of Shelley, ‘smoke is like a 
desolating pestilence that pollutes 
whate’er it touches,” and it adds noth- 
ing to our tolerance that the besmirch- 
ing of the countryside which followed 
in train of the industrial revolution has 
been due in no small degree to waste- 
ful exploitation of our natural re- 
sources. 
The impurities in the atmosphere 
that arise from the burning of coal 
affect plant life in a variety of ways. 


Some of which—soot and dust are ex- 


amples—may be mainly or exclusively 
physical in their primary action pro- 
ducing physiological effects as a sec- 
ondary consequence. Such impurities 
become significant only when present 
in appreciable amounts. In a second 
category are such gaseous impurities 
as ethylene, actylene and carbon mon- 
oxide, which though usually present in 
very great dilution and, in low con- 
centrations, at least, not markedly 


Jethal, are nevertheless capable of in- 


ducing appreciable adverse effects on 
plant growth, even when present in 
amounts measured in parts per million. 
Thirdly, there are gaseous impurities, 
such as Sulphur Dioxide, Ammonia, 
Chlorine and Hydrogen Sulphide, 


which are highly lethal to plant life, 
and in small quantities can bring vital 
activities to an end, although in sub- 
lethal doses they appear to have little, 
if any, influence on the manner of 
growth. Fourthly, there are impurities 
which manifest their deleterious effects 
not directly on plant life, so much as 
on the animals that feed upon them. 
The deleterious influence of atmos- 
pheric pollution on plant life has nat- 
urally been a phenomenon that has 
forced itself upon the notice of culti- 
vators of plants ever since the indus- 
trial revolution inaugurated the greatly 
accelerated production of smoke. In 
a recent lecture in this series, attention 
was called to pollution as the cause of 
Curtis moving his garden from Water- 
loo to Brompton, nearly two-hundred 
years ago; and the sad decline in 
London’s gardens since the time when 
the Bishops of Ely cultivated their 
grapes at Vine Street in the XIVth 
Century, and the Archbishops grew 
pears at Lambeth, is one which con- 
tinued unchecked until recent years. 
The physical effects of the particu- 
late impurities in the atmosphere are 
emphasized by the benefits that can 
accrue from washing the foliage of 
such evergreens as Laurels, Camellias, 
Rhododendrons and Aucubas growing 
in London gardens. Again, attention 
was called: many years ago to the fact 
that lichens on the trunks of trees in 
Epping forest flourished only on the 
side remote from London. On the 
other side, the prevailing S.W. winds 
brought and deposited soot and dust. 
Since it may be assumed that any de- 
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leterious gases would reach the eastern 
side of the trunk almost as readily as 
the western, one may infer that here 
we have a demonstration of the effic- 
acy of a smoke shadow. 

Little is known concerning possible 
benefits to plant life from atmospheric 
pollution although it would appear 
that any such are far outweighed by 
the deleterious effects. In this connec- 
tion we must, however, note that 
Mr. Patterson found that on a leaf 
from the Bristol area, on which there 
was 1/20 oz. of deposit, this contained 
copper, aluminium, lead and zinc. It 
would seem probable, therefore, that 
atmospheric pollution may be a means 
of supply of essential trace element 
deficiencies. 

It has indeed: been found, for ex- 
ample, that very small dosages of 
sulphur dioxide, (e.g., 0.2 p.p.m.), may 
be slightly stimulating to plants grow- 
ing on soils deficient in sulphur. 

It was in 1890 that the Royal Horti- 
cultural Society invited the late Pro- 
fessor F. W. Oliver to investigate the 
effect of urban fogs on plant life, and 
his results constitute the foundation 
of our scientific knowledge of the 
subject (Jour) Ral.S. 1891, 135p.139). 
Oliver was the first to provide quan- 
titative data as to the magnitude of the 
deposit which the fogs of those days 
could leave. I, myself, and others in 
this audience, are probably old enough 
to recall the notorious ‘* London Par- 
ticulars ” of the later years of the 19th 
Century when almost without warn- 
ing, a complete pall of blackness would 
descend upon the City even in broad 
daylight, and one’s handkerchief soon 
looked as if it had been used to sweep 
a chimney. It is in no small degree a 
tribute to the efforts of the Smoke 
Abatement Society that the worst 
horrors of such days no longer descend 
upon us, although much improvement 
remains to be achieved. 

We can conveniently consider the 
subject matter of this address under 
three headings, namely,.-() The 
physical action of pollution on plant 
life, (2) The physiological effects of 
particular impurities, (3) The indirect 
action of pollution. 


Amongst the most important of the 
purely physical effects is the obvious 
one of the deposition of grime upon 
the surface of the foliage-and upon the 
glass of our greenhouses. Sixty years 
ago Oliver found that within three 
weeks the glass at Kew could accrete 
two grams of grime on every square 
yard, and the labour involved to-day 
in keeping the glasshouses clean bears 
witness to the fact that conditions, 
though improved, are far from satis- 
factory. Indeed, the loss of light to 
the plants consequent upon this dark- 
ening of the surface is a serious handi- 
cap to the glasshouse industry and is 
mainly responsible for the transfer of 
the Glasshouse Research Station from 
Cheshunt to Sussex. 

The physical effect upon the light 
received by the leaf and upon which 
its efficiency as a food factory depends, 
is in fact twofold : there is the screen 
interposed by the deposit upon the 
leaf itself, and if the plant be grown in 
a greenhouse there is also the screen 
provided by the dirty glass. Recent 
determinations at Kew indicate that 
this last may cause a diminution of 
40 per cent. Further, there is the loss 
of transparency of the atmosphere 
itself. All these diminuting influences 
are more important in the period of 
the year when the sun is at a low angle, 
and the insolation, even in areas more 
or less free from pollution, is naturally 
low. Such diminution may not play 
a very significant part in affecting the 
growth of those plants whose main 
activity is in the summer months when 
pollution is minimal, but it is a very 
significant factor in species with a 
brief foliar cycle such as some of the: 
spring flowers, which perhaps explains. 
the intolerance for pollution of Winter 
Aconites and Snowdrops. It is true we 
see these in city parks, but their corms 
and bulbs call for constant renewal. I 
recall some cultures of the Wild 
Hyacinth in the London atmosphere 
which I carried on for several years. 
These plants ceased flowering in the 
second year, and in the following 
seasons exhibited a steadily diminish- 
ing weight of bulb and succumbed in 
the fifth year, more, I think,. from lack 
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of light than from the toxic effects of 


pollution, 


_to be considered later. 
During winter the diminution of at- 
mospheric transparency may attain to 


80 per cent whilst in summer it is of 





the order of 5-15 per cent which, added 
to the grime screen on the leaf itself, 
is not unimportant. 

The data furnished by Napier Shaw 
and Owens indicate a range during 
fogs of from 20,000 to 50,000 particles 
per cubic centimetre, compared with 
i5 in the Bay of Biscay, but the real 
question is what proportion of this 
actually comes to rest on the leaf sur- 
face. On the basis of average measure- 
ments we can calculate that over 
100,000 smoke particles would be re- 
quired to cover a square inch of leaf 
surface which is only the particle con- 
tent of about one-third of a cubic inch 
of air in a moderate fog. 

Most of the particles present in the 
polluted atmosphere are of so small 


How then does the grime get on to 
the leaves ? Probably the main factor 
is the turbulence that carries the par- 
ticles on to the leaf surfaces. If tur- 
bulence were chiefiy involved, we 
might expect approximately equal 
amounts of grime to reach both lower 
and upper surfaces, and in fact I have 
found Holm Oak leaves at Kew on the 
lower twigs, beneath the umbrella of the 
main foliar canopy, in which the grime 
of the lower surface was actually 
slightly in excess of that on the upper. 
Examination of a number of leaves in 
which the weight of grime was de- 
termined separately for the two sur- 
faces, showed a remarkable uniform- 
ity in deposit per unit area for a var- 
iety of leaf sizes and a diversity of 
species. On most of the leaves exam- 
ined the grime on the upper surface 
was about 1.1 mg./sq. in., and on the 
lower approximately two-thirds to a 
half of that figure. 


DEPOSIT ON LEAVES AT KEW 


















































| Deposit Deposit 
Range of leaf isq, In /sq. in. 
| area in sq. ins. | Upper surface | Lower surface 
mgs. mgs. 
Camellia 2.3-8.27 0.7 -1.75 0.4 —0.6 
Holly Gees oe 0.96-1.40 0.41-0.47 
Rhododendron . 1.7-3.1 1.01-1.16 0.59-0.61 
a eae ea £213 0.30-0.69 
Q. Ilex ere U9 1.08-1.60 1.8 -1.9 
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a size that if gravity were solely re- 
sponsible, in still air, they would re- 
quire a period of nearly half-an-hour 
to sink downwards one inch. The 
chance of absolute calm for such a 
period in our climate is remote. Hence 
it is obvious that the probability of 
the finer particles settling on to foliage, 
through gravity alone, is unlikely, 
though this becomes less so the larger 
the particles involved, the rate and 
settling varying directly as the square 
of the particle radius. 


Ruston in the Leeds area obtained 
data that showed a deposit of from 
0.0131 to 0.0833 milligrams per 
sq. centimetre, the average for the 
suburban region being .0313. Much 
higher deposits were found by me on 
old Camellia leaves at Kew, on which 
the total deposit on both surfaces was 
0.337 milligrams per sq. centimetre. 
J. H. Cost, who examined the deposit 
on Aucuba leaves in different areas 
in Hyde Park, found the amount to be 
ten times greater on the leaves from 
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one bush than from those of another 
only about 1 mile away. 


The amount of grime does not 
appear to vary very markedly from 
species to species, and not as much as 
the difference just cited amongst those 
with similar foliage but differing sus- 
ceptibility so that this aspect would 
not seem likely to be an important 
factor in determining tolerance. 


Evergreens not unnaturally are 
especially susceptible to damage since 
their leaves may not only function for 
more than a single season, but are 
present during the winter months when 
pollution of the atmosphere is maxi- 
mal. Conversely, the deciduous species 
may be said to evade in large measure 
the effects of pollution, since the new 
foliage is not produced until the worst 
period of smoke production is past, 
and the leaves are shed about the time 
of the year when domestic fires become 
a daily feature. Yhe leaves of the 
Douglas Fir may remain on the tree 
for over six years, so not only is the 
leaf surface not annually renewed, but 
it continues throughout several years 
to accumulate more and more grime, 
whereas the deciduous tree starts each 
season with a relatively clean leaf sur- 
face. The leaves of the Holly and the 
Ivy are retained for over two years 
before being shed, but the needles of 
many Pines may function for three 
or four years, hence, perhaps, their 
marked susceptibility to pollution. 
Even though the evergreen can manu- 
facture some food during the period 
when the deciduous tree is bare of 
foliage or in process of developing its 
leaves, the light intensity during the 
winter season is too low to penetrate 
the film of grime to an extent that is 
any appreciable compensation in effec- 
tive food manufacture. Moreover, A. 
G. Ruston called attention to the fact 
that in conditions of severe pollution 
the evergreen may in fact become de- 
ciduous, but the period of leaflessness 
is more prolonged the greater the 
atmospheric pollution, and this is true 
of the deciduous tree also, which may 
lose its leaves six to eight weeks earlier 
than normal. One can, therefore, 


summarize this aspect by saying that 
one effect of pollution is to curtail the 
length of the plant’s working year and 
to reduce its efficiency during this 
abbreviated period by interposing a 
screen of grime between the sunlight 
and the chloroplasts so that the supply 
of radiant energy that supplies the 
power for the plant’s factory is 
diminished. 

But the production of sugars by the 
green leaf is dependent not only on 
the supply of energy from the sun, 
but also on certain raw materials of 
which. ‘carbon dioxide-is one. The 
polluted atmosphere in and around 
cities may contain a very slightly 
higher proportion of this gas than is 
present in the cleaner atmosphere of 
the country, but despite this, the 
blocking of the pores in the skin of the 
leaf by tarry substances may check 
diffusion to an extent that retards 
gaseous diffusion and thus further 
materially limits the rate of food manu- 
facture in the foliage. This blocking 
of the stomata may be more signific- 
ant than some have supposed. The 
average size of smoke particles is, 
according to Napier, Shaw & Owens, 
of the order of 0.78 which is appreci- 
ably less than the 3 to 4y that is the 
average width of an open stoma. 
Moreover, the frequent absence of 
obvious grime on the lower surface 
but its manifest presence when such a 
surface is wiped with cotton-wool, 
does: suggest that stomatal occlusion 
may well be brought about by an oily 
film which is not visible as an opaque 
deposit ; be this as it may, tests with 
a porometer suggest that the stoppage 
is not inappreciable. It is probable, 
too, that the rate of respiration of 
plants in a polluted atmosphere is 
significantly higher than in clean air, 
so that the compensation point, at 
which the rate of food production 
only just balances the rate of con- 
sumption by respiration, is more often 
approached or even attained than 
under favourable environmental con- 
ditions. Hence the balance available 
for growth is often small, still less is 
there a margin sufficient for repro- 
duction, so that flowering may be 


108 





greatly reduced, and fruiting negligible 
-or absent. 


_ The differences in susceptibility of 
different species can be in part related 
to the duration of their foliage, whilst 
the surface may or may not facilitate 
the accumulation of grime ; though 
this factor is, perhaps, mostly insig- 
nificant. Physiological differences, in 
sensitiveness to the lethal gases and to 
the effects of pollution on the soil, 
are also involved. 


The tolerance of different species 
to atmospheric pollution is remarkably 
varied. One of those which survives 
better than most is the Common Elder 
(Sambucus nigra). The late Dean of 
Windsor, in his autobiography re- 
calling his Tyneside experiences, wrote, 
‘“A nearby chemical works created a 
pall of smoke that overhung the whole 
district and killed all vegetation except 
a few anaemic Elder bushes’. Other 
markedly tolerant species are the 
Sycamore, the common Iris germanica, 
the London Pride (Saxifraga geum), 
Soldier’s Pride (Centranthus), and some 
kinds of Pinks. Amongst the very 
sensitive garden plants are the Prim- 
rose, the Hollyhock and the Calceolar- 
ia. Most of the more tolerant species 
have smooth leaves, whilst the sen- 
sitive ones mentioned have hairy foli- 
age, and no doubt the presence of 
hairs facilitates the accumulation of 
grime and thus leads to more rapid 
diminution of the photosynthetic 
efficiency. But there are several strik- 
ing exceptions to this generalization 
respecting the character of the leaf 
surface, for the Common Hawthorn, 
which has smooth leaves, is one of the 
more sensitive species, whilst some 
varieties of Pelargonium with very 
hairy leaves are remarkably tolerant. 


The extreme tolerance of the Elder 
may well be due in part to the rapidity 
_ of its growth, especially of the cork in 
_ the lenticular areas. In this connection 
it is important to remember that the 
deciduous tree, when it has shed its 
leaves, is clothed in a protective and 
relatively impermeable covering of 
cork, but carries on its respiratory 
exchange through the lenticels where 


the cork cells are not closely packed 
but interspersed with narrow inter- 
cellular spaces. These, too, may be- 
come clogged with tarry grime, and 
the tolerance of the Plane Tree to 
smoke pollution has been attributed 
to its capacity for shedding the outer 
layers of bark and thereby rendering 
the passages for gaseous exchange 
again operative. 


The indirect influence of pollution 
on plant life by the effect on soil re- 
action is clearly shown by the data 
furnished by Trefor Jones respecting 
the decreasing sulphate content of the 
soil of grasslands with increasing 
distance in the direction of the pre- 
vailing winds N.E. from Leeds. At 
nineteen rriles the sulphate content 
was nearly normal but rose to approxi- 
mately double at a distance of four 
miles, and was ten times the normal in 
the City itself. The high acidity, which 
may be pH.4 or less, is not only de- 
leterious to plant growth in itself, but 
in soils rich in iron salts renders these 
too readily available so that iron tox- 
icity symptoms can develop. Further- 
more, the bases are washed out of the 
soil by the acidified rainwater and 
rapidly lost in drainage. Radishes, 
Lettuces and Cabbages were grown in 
areas in and near Leeds, character- 
ized by different annual amounts of 
pollution. Initially the soil was the 
same, but at the end of the experi- 
ment the content of calcium carbon- 
ate in the soil had diminished more or 
less proportionately to the amount of 
SO3 in the soot. 


The high acidity and tarry substances 
have, moreover, the effect of changing 
the soil population and in particular 
the nitrogen fixing bacteria tend to be 
eliminated and not infrequently there 
is marked delay in the break down of 
organic material, so that the cycle of 
renewal is impaired. 


It must not be forgotten, however, 
that types of pollution, other than that 
of smoke, may produce the opposite 
effect on soil reaction. F. J. Sievers 
has described how in the United 
States magnesium oxide dust caused 
severe damage to cereal crops at a 
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distance of several miles from a fac- 
tory where magnesium ores were heat- 
ed. The damage was attributed to the 
indirect effect of the magnesium oxide 
which by increasing the alkalinity of 
the soil rendered certain essential 
nutrients unavailable. Some British 
factories are also stated to produce 
smoke with a high content of mag- 
nesium oxide, which dissolved by the 
rain produces a highly alkaline solu- 
tion of the order of pH.11 which 
would be expected to render non- 
available such ions as manganese, 
boron, iron, copper and zinc. 


In this connection we may recall the 
calcium dust from the cement kilns of 
the Dartford area, to which Mr. Regan 
referred in his Chadwick Lecture. 


Stone crushing factories produce 
dust that may be deleterious solely as 
a consequence of the fine powder that 
adheres to foliage and reduces the 
light that reaches the chloroplasts, 
the effects being entirely comparable 
to those exhibited by fields near main 
roads, about which farmers so bitterly 
complained in the days when motor- 
ists had to wear goggles and women 
swathed their heads in veils. Here, too, 
it should be noted that clogging of the 
stomata by the finest particles accent- 
uates” the reduced) efficiency “oiethe 
chloroplasts consequent upon the low 
intensity of light that reaches them. 


But important as are the physical 
effects that we have considered and 
the indirect influence of pollution on 
soil deterioration, it is the direct 
physiological effects of the toxic gases 
that constitute the most serious aspect 
of smoke pollution. 

The toxic gases that are present in 
the polluted atmosphere are of vary- 
ing importance, both by reason of 
their differing average concentrations, 
and their markedly different deleter- 
ious effects. Amongst these gases may 
be mentioned acetylene (CH=CH), 
ammonia (NH3), carbon dioxide 
(COQ2), carbon monoxide (CO), 
chlorine (C12), ethylene (CH2—CH)), 
sulphur dioxide (SO2) and sulphur- 
etted hydrogen (H2S). 


It has been stated that in Los 


Angeles the damage to vegetation is 
mainly the outcome of reaction prod- 
ucts of unsaturated hydrocarbons and 
ozone. ae 


I suppose one of the commonest 
types of atmospheric poliution is that 
due to the escape of illuminating gas. 


However careful we may be, if we 
have gas fires, gas cookers, or if gas 
taps are present for any other reason, 
some small amount of gas escape is 
well nigh inevitable, and it is often 
due to this fact that pot plants or even 
cut flowers so often iast but a short 
time, and the nurseryman or florist 1s 
blamed instead of the atmosphere. 
That we may not be able to smell any 
gas escape is no criterion that minute 
quantities are not present in amounts 
sufficient to affect vegetation. It is 
now over half a century since Neljubow 
showed. that as smail a quantity 
as | part per million of ethylene could 
cause distortion in the growth of a 
Pea seedling, and that this was the 
prime cause of the effect upon plants 
of illuminating gas, which often con- 
tains about 4 per cent of ethylene. 
More recent experiments have shown 
that particularly sensitive species are 
adversely influenced by one part in ten 
million, which means that the effect of 
only one part of illuminating gas in 
400,000 parts of air can be manifest. 
Of all the plants investigated that are 
specially sensitive to ethylene, the 
African Marigold was found by 
Crocker & Zimmerman to be out- 
standing, since the growth of the 
leaves of this species was found to re- 
spond, by a downward curvature, 
even when ethylene was present in as 
low a dilution as one part in a billion, 
whilst the Potato responded to one 
part in 300 million. Ethylene is not 
only present in illuminating gas, but 
also in the exhaust fumes of motor 
cars, and even tobacco smoke, so that 
if you habitually smoke a cigar after 
dinner the health of the floral decora- 
tions may suffer. This gas is also 
given off in small amounts by ripening 
apples and other fruits. Since some of 
the symptoms of ripening are in- 
duced or accelerated by ethylene, the 


110 





_ presence of ripe fruit amongst unripe 
fruit will, unless the ventilation be 
good, accelerate the process. 


Ethylene injury to roots is sometimes 
manifested by a proliferation of the 
outer tissues. 


Acetylene and carbon monoxide 
have similar effects to Ethylene but at 
higher concentration. For acetylene, 
about 50 parts per million is requisite 
to produce any marked influence on 
growth, whilst about ten times that 
concentration of carbon monoxide is 
needed to effect similar results. As 
neither of these gases is usually present 
in any appreciable amount in polluted 
air, they are normally unimportant. 
All three, at the requisite concentra- 
tions, produce similar visual symptoms, 
namely a downward curvature of the 
leaves, coloration of fruits and, in 
greater concentrations, leaves, flower- 
buds, flowers and fruits are liable to be 
shed. 


Computations made by E. Gold 
(Q.J. Met. Soc. 1954) show that, 
when traffic is congested, the carbon 
monoxide content of the air could 
readily be locally raised to as much as 
1 part in 5,000*, and though the 
warmth of the exhaust gases is con- 
ducive to their rapid dispersion when 
they emerge, it is nevertheless obvious 
that this source of pollution by a 
heavy gas such as carbon monoxide 
might well be a significant factor for 
- plant growth, where conditions are 
unfavourable for air drainage. 


Chlorine as a gas is highly toxic to 
plants, even 1 part per million being 
capable of causing severe injury, 
though fortunately it only constitutes 
a small fraction of smoke pollution, 
and chlorine in solution requires 200 
to 300 p.p.m. to cause injury. 


You may recall the story of the 
early days of motoring, when the 





*In New York the content of Carbon 
monoxide is stated to range from 0.04 to 
0.2 p.p.m. (Chemical & Engineering News 
p.1109, 1954). But these figures which 
are presumably averages, are probably 
much exceeded locally. 


proud possessor of a new motor car 
was much gratified by the yokel’s ex- 
clamation, ‘“‘ That be a powerful car, 
that be, zur,’’, only to be dashed by 
the countryman’s explanation that he 
judged the horse-power by the smell. 
The same psychological reaction is 
manifest in respect to pollution, since 
because carbon monoxide is odourless 
we are apt to deem it harmless, whilst 
the powerful smell of rotten eggs pro- 
duced by sulphuretted hydrogen has 
led to the belief that this is highly 
toxic. Actually, at equivalent con- 
centrations, the toxicity of H2S for 
plants is not high—40 parts per 
million can effect injury, but about 
ten times that concentration is re- 
quisite to be lethal. The injuries are 
very similar to those produced by 
lime-sulphur sprays, and as with the 
latter there are probably marked dif- 
ferences in sensitivity not only in 
species but varieties. Carbon mon- 
oxide is tolerated by plants in appreci- 
ably higher amounts than are present 
in unpolluted air, and indeed in bright 
sunshine an increase in the concentra- 
tions of this gas increased for many 
plants the rate of photosynthesis, but 
the low light intensity that frequently 
accompanies pollution, often renders 
this factor the limiting one for the 
plant’s activity, so that no beneficial 
result accrues from the increased 
supply of COz. 

By far the most important of the 
lethal gases, both by reason of its 
high toxicity and its concentration in a 
smoky atmosphere, is sulphur dioxide. 
Celia Fiennes in the reign of Queen 
Anne writing of Newcastle stated * that 
this country all about is full of this 
Coale, ye sulphur of it taints ye aire 
and it smells strongly to strangers ’. 
The average amount of sulphur in 
coal is about 1.5 per cent, so that every 
ton of coal burnt provides about 
67 lbs. of SO2, or the equivalent of 
approximately 100 lbs. of sulphuric 
acid. In, or near, cities, 0.2 p.p.m. of 
SO> in the air is not infrequent. At 
the time of the marked temperature 
inversion with which the disastrous 
Smog of December, 1952 was associ- 
ated, the concentration of SO2 in 
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some areas attained to twelve times 
its normal winter value. At Kew plants 
of Coleus were blackened and killed 
as if actually sprayed with sulphuric 
acid. The winter concentration is 
usually about twice that in the 
summer, so that the effect on decidu- 
ous and herbaceous species is much 
reduced. In new York up to 0.86 
p.p.m. of SOz has been recorded. 

Sensitivity to this gas, as with others, 
varies with the species. At the Boyce- 
Thompson Institute, where the subject 
was extensively studied, the Buck- 
wheat was found to be very sensitive, 
the leaf tissues being killed when less 
than 0.5 p.p.m. was present in the air, 
whereas some orchids can withstand 
60 p.p.m. Length of exposure is also 
important because with the lapse of 
time the SOz2 becomes oxidized to the 
relatively innocuous sulphate. Re- 
sistance is less in shade than in bright 
light, perhaps partly because moist 
conditions accentuate injury, and dry 
conditions reduce it. 

The effects of high dilutions of 
ethylene and sulphur dioxide was 
investigated by G. S. Varma at Luck- 
now, who, employing Mangoes as the 
experimental subject, obtained evi- 
dence of marked varietal differences 
in susceptibility, the lethal dose being 
almost twice as great with some 
varieties as with others. Administered 
separately, these gases produced effects 
such as lesions, when present in con- 
centrations of approximately three 
parts per thousand of air, whereas in 
mixtures of the two gases in equal 
proportions, small lesions were ex- 
hibited at concentrations of only two 
parts per thousand. 

The effect of sulphur dioxide upon 
foliage was described as far back as 
1883 by Schroeder & Renn who found 
that the tips of the needles of conifer- 
ous trees showed characteristic dam- 
age, and the leaves of cereals showed 
similar symptoms, the tips becoming 
reddened and subsequently bleached. 
Of the common fruit trees, they found 
that Cherries are some of the least 
susceptible to SO2, whilst Plums are 
very sensitive. The young leaves are 
most resistant and the middle-aged 


leaves most sensitive. Thus we can 
conclude that the amount of damage 
caused by these lethal gases is de- 
termined by both specific and sub- 
specific differences as well as by the 
stage of development. 

We are all familiar with the fact 
that organisms generally, in common 
with ourselves, can endure adverse con- 
ditions when in robust health which 
become increasingly deleterious as the 
general vigour declines. The same is 
true of the effects of pollution. Thus 
in respect of the amount of sulphur 
dioxide in the atmosphere, it was 
found by Dr. Metcalfe that a concen- 
tration of 1.1 parts per million main- 
tained for a duration of six hours 
when the air was damp, caused com- 
plete defoliation of Begonias. When 
the air was dry, the damage was re- 
duced. Quite recently, Dr. Bleasdale 
carried out experiments with Rye 
Grass which demonstrated that with 
concentrations as low as 0.01 to 0.06 
parts per million, there was a reduc- 
tion in dry weight yield amounting to 
45 per cent less than plants grown in 
otherwise similar conditions, except 
that the surrounding air was purified. 
Moreover, he found that the effects of 
pollution were ameliorated when the 
fertility of the soil was augmented. 
The high acidity which the soil attains, 
and the degree of leaching to which it 
is subjected under atmospheric pollu- 
tion create just those conditions of 
diminished vigour that accentuate the 
direct effects of toxic gases and dim- 
inished illumination—but perhaps 
even more important, because more 
insidious, is that the complex of 
factors engendered by pollution can 
appreciably diminish plant growth 
even when no obvious signs of ill- 
health are manifest, so that the pen- 
umbra of injury to agricultural crops 
may extend far beyond the zone where 
smokiness or visible impurity is mani- 
fest. In this connection we may note 
that evidence of pollution has been 
obtained from 40 to 90 miles from its 
source. . 

Spraying plants with dithiocar- 
bamates is alleged to provide some 
measure of protection against ‘ smog’. 
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But how this is effected is not yet 


known. 
Our review has shown that the 


effects of pollution upon vegetation 





are both direct and indirect, in part 


physical and in part chemical, but 
alike, lowering the efficiency of the 
activity of plants so that their pro- 


ductivity is diminished. 

It is obvious from what I have said 
that the aims of this Society are 
calculated to augment materially the 
vigour of plant life with benefits alike 
to Agriculture, Forestry and Horti- 
culture and to enhance appreciably 
the amenities of our environment. 
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The Society’s Publications 


This is one of the many publications of the National Smoke 
Abatement Society. For a complete list write to the Society 
for its current Year Book. This contains a Guide to Publica- 
tions on Smoke Prevention and Allied Subjects, which lists, 
in addition to the Society’s own titles, particulars of other 
books, reports and papers, including Government reports, any 
of which may be purchased from the Society. The list is 
classified according to subject—the Law, Conference Pro- 
ceedings, General, Historical, Smoke Prevention Administra- 


tion, Industrial Smoke, Domestic Heating, Technical and 


Scientific, and Industrial Pollution. 
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The Conference, which was attended by a record number of 578 members 
and delegates, was opened with an address of welcome by the Worshipful the 
Mayor of Bournemouth, Councillor D. N. Willoughby, J.p., in the Grand Hall 
of the Town Hall at 10 o’clock on the morning of Wednesday, 28th September. 
Sir Ernest Smith, c.B.£., the President, was in the Chair, and after thanking the 
Mayor for his presence and words, the Presidential Address was read. This 
was followed by a session on “‘ Any Questions on the Clean Air Bill,” with the 
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Rt. Hon. Alfred Robens, m.p., and Mr. Geraid Nabarro, M.p., answering the 
many questions that had either been previously put down in writing or were 
asked from the floor. 


In the afternoon of the same day, with Dame Vera Laughton Mathews, 
D.B.E., Past-President, in the Chair, the Conference heard and discussed a 
series of five papers on ‘‘ Recent Progress in Domestic Heating by Centralized 
Methods.’’ The authors were: Alderman C. P. Russell, M.v.o., and Mr. Bryan 
Donkin on ‘‘ The Westminster District Heating Scheme’; Mr. J. W. Moule 
on “ Electrical Floor Warming ’’; Dr. S. A. Burke on “ Small Pipe Centra! 
Heating,’ and Dr. W. Davidson on *“* Whole House Warming.” 


In the evening members and delegates attended, by kind invitation of the 
Mayor and Mayoress of Bournemouth, a reception held on behalf of the 
Society in the Pavilion. 


The Thursday, 29th September, sessions were devoted to consideration of 
the Beaver Report and the Cleari Air Bill. In the morning, with Mr. F. J. 
Redstone in the Chair, papers were presented by local authority representatives: 
Alderman C. H. Smith, 0.B.£., Councillor Eric Gibbons, Mr. J. Graham and 
Dr. John Douglas. For the afternoon sessions the papers were by five members 
of the Beaver Committee: Miss A. D. Boyd, Dr. J. L. Burn, Dr. G. E. 
Foxwell, c.B.£E., Mr. Gordon Nonhebel and Mr. C. J. Regan. The Chairman 
was Dr. R. Lessing, Vice-President and also a member of the Beaver Committee. 


On the Friday morning, 30th September, with the retiring Chairman of 
the Executive Council, Dr. W. R. Martine, in the Chair, the Sixth Des Voeux 
Memorial Lecture was read by Dr. A. Parker, c.B.£., Director of the Fuel 
Research Station, on-“‘ The Destructive Effects of Air Pollution on Materials.” 
Before this, the Conference was pleased to hear a few words from Mrs. Des 
Voeux, widow of the Founder President, who was attending as a delegate of 
her local authority. 


Following the Lecture, the proceedings were concluded with the Annual 
General Meeting of the Society. A resolution, as follows, was adopted without 
dissent: 


“This 22nd Annual Conference of the National Smoke Abatement 
Society weicomes the Government’s Clean Air Bill, now before Parliament, 
as embodying in the broad scope of its proposals the principles for which 
the Society has always striven. The Society congratulates the Minister 
of Housing and Local Government upon his speed in implementing the 
proposals of the Committee on Air Pollution and instructs the Executive 
Council to continue to afford to the Minister al! possible assistance in 
strengthening the provisions of the Bill.” 


A further resolution, requesting the Executive Council to prepare a resolu- 
tion for the 1956 Annual Generai Meeting, proposing a more appropriate 
name for the Society, was considered. It was stated that the Counci! were 
engaged on reviewing the Constitution generally, and it was agreed therefore 
that this resolution should be included in the Council’s considerations. 


Mr. J. J. Matthews, Chairman of the Conference Committee, announced 
that an invitation had been received and accepted that the next Conference be 
held in Southport on 3rd-5th October, 1956. The meeting was ended with a 
general vote of thanks, moved by Dr. J. S. G. Burnett and seconded by Mr. J. 
Innes, to the authors of papers and sessional Chairmen, to the Mayor and 
Mayoress of Bournemouth and the Officers of the Corporation, who had 
co-operated most helpfully in making the arrangements, and to the Conference 
Committee and Staff of the Society. The motion was carried with acclamation. 


4 


Presidential Address 


by 


Sir Ernest Smith, C.B.E., D.Sc., F.R.I.C., 
M.I.Gas E., F.Inst.F. 


To begin with, I cannot open this 
address without reference to the loss 
the Society has sustained in the recent 
sudden death of Lord Horder, who 
was to have been my successor as Presi- 
dent, and who had been looking for- 
ward to being with us today. I need 
not enlarge on the qualities that made 
Lord Horder so famous a man, nor on 
his many achievements, but among 
them was his keenness—and a very 
active keenness—for things that prom- 
ote social well-being, health, and the 
amenities of life. Among these was 
smoke abatement. He had been a 
Vice-President for many years, and he 
was obviously very pleased when we 
asked him to accept nomination as 
President. He was eager to do all he 
could for the Society. He would have 
been a tremendous asset to the Society 
at this important phase of its existence, 
and [I am glad to have this opportunity 
and privilege of paying him tribute. 

This is the 22nd annual conference 
of the Society, and it creates once 
again a new record for attendance. 
We have only to look at the photo- 
graph of the inaugural conference in 
1929 at Buxton, where the entire 
meeting was less than the size of our 
present Executive Council, to see how 
remarkably the Society has grown. 

That small, intimate gathering at 
Buxton came at the end of a decade of 
great activity on behalf of cleaner air. 
There had been the Newton Committee 
on the Abatement of Smoke and 
Noxious Vapours—the Beaver Com- 
mittee was blessed with a shorter title 
—its prompt and excellent reports, and 
finally the passing of the new legisla- 
tion that had been pressed for by our 
parent associations—the Public Health 
(Smoke Abatement) Act, 1926. 

Yet three years after the passing of 


the Act the voluntary smoke abate- 
ment movement had to be revitalized 
and a new campaign for clean air had 
to be begun. 

I mention this, not because of fore- 
bodings that history is going to re- 
peat itself, but rather as a.reminder to 
a few people—a very few, I think— 
who suggest that now that the central 
Government has taken a hand in the 
campaign, there will be no further 
need for this Society. I believe that 
everyone here will agree that the new 
situation presents the Society with its 
greatest responsibilities and oppor- 
tunities so far, just as it gives it cause 
for satisfaction for the part it has 
played in creating it. 

It is not easy to estimate how much 
the Society has influenced the shape of 
things as we see them today, but it is 
only right to point out that when the 
Beaver Committee set to work it 
found, throughout the country, a con- 
siderable body of informed opinion, 
and a broad unanimity of practical 
views, that had been developed large- 
ly through the meetings, discussions 
and publications of the Society. Not 
only had the Society brought together 
all who were concerned about air 
pollution, but it had filtered and dis- 
tilled a large variety of ideas into a 
clear, practical understanding of what 
the problem was, how it had to be 
approached, and the lines along which 
the solutions lay. The Beaver Report 
is, in effect, very largely an extension 
and elaboration, in an official frame- 
work, of this informed body of 
opinion. 

After these words had been written 
it was pleasing to find them confirmed 
by a leader-writer in one of the tech- 
nical journals. Discussing the Bill and 
the Society, and kindly concluding 


that we were not yet due to fly to that 
Valhalla in which outworn bodies rest, 
he went on to say that the Society now 
had a specialized part to play, mainly 
among Local Authorities, and that: 
‘It has done sterling work 
throughout its life, and this Bill, 
even though the offspring of an in- 
dependent Committee unconnected 
with the Society, is in fact the cul- 
mination of those years of work.”’ 

Moreover, the public anxiety about 
air pollution that followed the shock 
of the London smog of 1952 could 
very easily have resulted in all kinds 
of well-meaning but irresponsible and 
impractical proposals and demands, 
had it not been for the core of well- 
informed understanding that existed 
throughout the country, again very 
largely as a result of the years of 
patient labour by the Society and its 
members. 

We have therefore every reason for 
looking back with some satisfaction, 
and even pride, at the achievements 
of the Society so far—achievements 
that nevertheless might have been far 
greater if we had had resources com- 
mensurate with the task. 

But what of the future? Let us 
briefly examine the present situation. 
We are to have a new Act of Parlia- 
ment, based on the Beaver recom- 
mendations, which will have to be 
administered largely by the Local 
Authorities, though to some extent by 
the central Government. For the new 
Act to succeed it must be used with 
intelligent earnestness and persever- 
ance throughout the whole country, 
and it must also be accepted and 
supported by public opinion. To make 
it succeed needs therefore the active 
and continued interest of the Govern- 
ment, the Local Authorities and the 
public—including, of course, industry. 
From the very nature of things the 
Act is unlikely to please everyone, and 
it may be that some of its provisions 
will turn out to be less effective in 
practice than they should be—although 
it is not likely to fare as badly as did 
the 1926 Act. In any case, it will be 
necessary for someone, preferably 
some critical independent body, to 


watch carefully the working of the 
Act and to be ready to say what it 
thinks. 

Further, as the Beaver Committee so 
well pointed out, there is still a great 
deai of research and development 
work to be done, especially on the 
elimination of fumes and gases, and 
this too must be encouraged and 
supported, and the prompt applica- 
tion of its results must be pressed for. 

From this very quick and incorn- 
plete glance at the near future we can 
see many important tasks for the 
Society; tasks which can often be 
undertaken only by the Society be- 
cause of its independence, experience 
and repute. I suggest that they may be 
listed like this: 


(1) To observe, discuss and where 
necessary make representations 
about the working of the new 
Act: 


(2) To assist, especially in publicity 
and education, the more active 
Local Authorities. 


(3) To continue to educate and 
ginger-up the inactive Local 
Authorities. 


(4) To note and, if necessary, criti- 
cize the way the Government 
departments are doing their part, 
and to assist them in any way. 


(5) To continue to publicize the 
problem and to educate—and 
be of service to—-the public and 
industry generally. 


(6) To encourage research and de- 
velopments and to help to make 
their results known and used. 


(7) To continue to act, as we are 
doing already, though probably 
to a steadily increasing degree, 
as a centre for information that 
is freely available to all. 


There is thus a full and important 
programme before the Society. How 
it will develop depends on the way the 
situation in general develops and of 
the resources—which, of course, means 
the income—the Society has at its 
disposal. We all know how we have 
had to struggle for even the bare 


minimum needed to keep the Society 
alive, and how, although things have 
improved during the last two or three 
years, we still have only a fraction 
(about a fifth) of the income needed 
to do the work adequately. 

It is interesting to reflect that the 
real reason for this lack of funds is 
also, fundamentally, the reason for 
the Society’s influence and prestige. 
It is, simply, our independence. 

If the Society were tied to any one 
particular interest, whether it was 
commercial, local or central govern- 
ment, or anything else, it would in all 
probability be much better off, but at 
the same time much less useful to the 
clean air cause. Many groups are in- 
terested in cleaner air from their own 
particular standpoint—which may, in 
itself, be quite a worthy one—but if 
the Society were to refuse the support 
of all who had some such interest, it 
would very quickly cease to exist. 

The alternative, which in fact is 
what has happened, is that the Society 
should have the membership and 
support of every kind of interest. 
From such a broad and_ balanced 
membership we have attained a real 
independence from narrow or sec- 
tional interests, and have built up an 
invaluable forum—as this conference 
itself demonstrates—where all may 
express their views, and from which 
can emerge policies that are practical 
and effective. 

It is not my intention to say a 
great deal on the Clean Air Bill in this 
address—there is to be plenty of 
opportunity for that during this Con- 
ference, beginning in a very few 
minutes. There are, however, one or 
two observations I should like to make. 

The first is that no matter how good 
the new Act may be in its intentions 
and provisions, it will not succeed 
unless it is used with firmness, wisdom 
and continuity. There is no doubt 
that it will be so used by many Local 
Authorities, who are indeed anxious 
to make much more rapid progress 
towards cleaner air, but it would be 
foolish to pretend that there are not 
others which even today seem to care 
little about the prevention of smoke. 


One has only to travel about the 
country to see instances of smoke 
emission that reveal both a sorry 
ignorance on the part of the manu- 
facturers responsible for them, and a 
serious lack of vigilance on the part of 
the responsible authorities. 

The Local Authorities represented 
at this Conference are obviously those 
which take their responsibility serious- 
ly—at least I assume that that is so!— 
and I want you to consider what you 
should do to bring your more lethargic 
neighbours into line. Smoke, as we 
have so often been reminded, knows 
no boundaries, and I suggest that no 
question of civic etiquette should stop 
you from making a fuss about pollu- 
tion from other areas that affects your 
own. In some cases, perhaps, the 
regional smoke abatement committees 
might act as a clearing house for such 
mutual gingering-up. 

There has been some controversy 
about one provision of the Bill, which, 
as the Beaver Report recommended, 
allows for the more difficult technical 
pollution problems to be the re- 
sponsibility of an enlarged corps of 
Alkali Inspectors. The proposals 
seem to be most flexible and should 
give plenty of scope, when the time 
comes, for discuss‘on and agreement 
between the Local Authorities and the 
Minister. I hope that further dis- 
cussion, especially during this Con- 
ference, will not be diverted and 
bogged down by undue concentration 
on this point. There is, however, one 
aspect of the proposed new scheme of 
things which concerns what I have said 
about the effective implementation of 
the Act, and that is the manpower 
recuired. The preamble to the Bill 
mentions an ultimate additional cost 
for the Alkali Inspectorate of £40,000 
a year—which would allow for a 
score or so of new inspectors. No 
reference is made to the staff of trained 
inspectors that the Local Authorities 
should employ, but it is obvious that 
to do the work efficiently many more 
will be needed, and that to obtain the 
right men—and indeed to reward 
more adequately the present inspectors 
—the Local Authorities must be pre- 


pared to spend a good deal more 
money. 

The Bill does allow them to spend 
on research, investigations and propa- 
ganda for clean air, and we hope that 
this may lead to more generous 
support to this Society, which is 
anxious to extend its services to its 
Local Authority members. Part of the 
publicity needed, I suggest, both by 
the Society and the Local Authorities 
themselves, is to show that the in- 
creased expenditure needed is well 
worth while. When we remember that, 
according to the estimates made by the 
Beaver Committee, the annual air 
pollution costs to a town of 50,000 is 
something like half a million pounds, 
and so on in proportion, it is not being 
extravagant to urge the expenditure 
of five, ten or even twenty thousand 
a year on its prevention. We have got 
to get it into our minds, as well as into 
the minds of the public, that it will pay 
to tackle air pollution on a scale com- 
mensurate with its seriousness. 

A further point about the Bill is 
about the one form of air pollution 
that is excluded from it—that caused 
by road vehicles, and particularly that 
due to diesel engines. This omission 
is due to the fact that the Road 
Traffic Act, and regulations under it, 
are considered to be adequate. That 
may be so, but here we have an ex- 
cellent example of what I have just 
been saying—that an Act is of little 
value unless it is fully used. The Road 
Traffic regulations, which are the con- 
cern of the police, are rarely imple- 
mented, despite the obvious and in- 
deed alarming growth of this par- 
ticular kind of pollution. If we are 
to secure a substantial abatement of 
the unnecessary fumes and smoke 
from badly adjusted or badly operated 
vehicles—particularly from the older 
types of petrol-driven car and from 
all kinds of diese! vehicles (which per- 
haps need something new in design) — 
then either the present regulations 
must be more energetically used or 
they must be replaced by something 
better. The police, we all know, al- 
ready have their hands pretty full 
controlling the vast, and still growing 
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swarms of traffic that today congest 
our roads so acutely, but it should not 
be difficult, or asking too much, for 
them to be more active and aggressive 
in this matter. 


According to a letter in the Man- 
chester Guardian recently, some police 
forces are in fact taking cases to the 
courts, but the writer—a police in- 
spector in a Lancashire town—com- 
plains that they are never reported in 
the local press. As publicity about 
this problem, to build up _ public 
opinion, is of the greatest importance, 
I would like to take this opportunity 
of appealing to the Press, both national 
and local, to report proceedings of 
this nature whenever they can. 


I drew attention to this problem at 
some length in my Presidential Address 
at Scarborough last year, but make no 
apology for returning to it today, par- 
ticularly as the menace is visibly be- 
coming more and more serious, as I 
saw personally during a recent journey 
by road from the south of Scotland 
and back. It is curious that road 
users in general do not protest more 
forcibly, but then this is simply one 
more aspect of the carelessness with 
which we pollute the atmosphere and 
the apathy with which we suffer the 
consequences. In fact, the way we 
pollute the air with smoke and fumes 
is largely due to the same habits of 
mind that cause us so disgracefully 
to litter our streets and parks, and the 
places that once could be called beauty 
spots, with masses of paper, tins and 
bottles. The British seem to be 
supreme at fouling their own nest with 
every means that is available to them. 


In my address to you last year I 
spoke of the crisis, or revolution in 
the use of fuel, and our attitude to- 
wards it, that is now in progress. That 
crisis has recently become more acute 
and difficult. Coal production is 
falling, and we are having to import 
foreign coal at great expense, so that 
all the coal we use, and all its deriva- 
tives, have become dearer. Some 
radically minded people in the past 
have urged that the price of coal should 
be drastically raised in order to en- 


force its more efficient use—a policy 
that never won very wide support. 
But now we are finding ourselves 
forced into it, though for other 
reasons. If the higher price of fuel 
does in fact result in it being used 
more economically, thus materially 
reducing its consumption, then in the 
long run dearer fuel may prove to be 


a blessing in disguise. We must con- 
tinue to emphasize that smoke pre- 
vention and economy in the use of 
fuel are closely linked together. The 
Clean Air Act will not only help to 
give us cleaner air, but will help to 
lessen the severity of the fuel supply 
difficulties that are looming up more 
and more threateningly. 


‘Any Questions’ 
on the Clean Air Bill 


Panel: The Rt. Hon. Alfred Robens, M.P., and 
Mr. Gerald Nabarro, M.P. 


Chairman: The President, Sir Ernest Smith, C.B.E. 


The Rt. Hon. Alfred Robens, m.pP., 
in an introductory statement, said: 


Ladies and Gentlemen, it is a very 
great pleasure to have the opportunity 
of coming to this conference, and to be 
subjected later, Mr. Nabarro and I, 
to some questions. This is rather the 
boot on the other foot for me, because 
I used to be interrogated a good deal 
in a certain place on matters in rela- 
tion to coal. Now I have the oppor- 
tunity of putting the questions, and 
have had for some years, to the other 
chap. Today we are reversing it, 
and you have the chance to ask the 
questions all over again. 

When Mr. Nabarro was fortunate 
enough to win a place in the ballot for 
a Bill and decided to introduce his 
Clean Air Bill, and he approached me 
and asked me if I would be one of his 
sponsors, I said “‘ Yes”? immediately, 
and we both went into the matter 
because we felt that this was not 
political, but a matter of a clean 
England, a clean air, a better race, and 
better for the community as a whole. 
I would not for the world tell you a 
good deal of the background of his 
Clean Air Bili-—it would embarrass 
Mr. Nabarro anyway—but I will teli 
you that he had to have a good deal of 
courage to go forward with that Bill. 
I know a lot of pressures were put 
upon him to perhaps have another 
kind of Bill and not that one. He 
went on with it, and I was very glad 
to have the opportunity of assisting 
him, and even at the last moment our 
information was that we would nct 


10 


get the blessing of “‘ the Powers that 
Be.’ But such was the array of force 
that we had in the House of Commons 
-—and it just shows how good a 
democracy can be--such was the 
array of all party force that as the 
time came for the vote to be taken, at 
the very last moment, there was a 
change from the opening speech and 
we received Government blessing. 
And I say without fear of contradic- 
tion that if Geraid Nabarro had not 
produced a Private Member’s Bill for 
Clean Air, I doubt very much indeed 
that we should have had the Govern- 
ment measure that we now have, and 
which we welcome so much. 

We shall approach this Bill in the 
same objective way in which we 
approached the original Bill of Mr. 
Nabarro. We want to make it a good 
Bill, we want to make it practicable 
and effective, so that it can come into 
Operation at the earliest possible 
moment and we can begin to do what 
we ought to have done twenty or 
thirty years ago, and make a real 
start to clearing the air of pollution 
in this country. There is a very good 
body of people in the House of 
Commons, of all parties, who want to 
stimulate local authorities to take the 
action under the Bill, using the 
authority that they will have, so that 
as the years go around we can emulate 
what has been done in many places in 
the United States, Pittsburgh and St. 
Louis for example, where they had a 
tremendous problem of smoke pollu- 
tion, and which today are clean, fine 
cities, although they are, in fact, big 


industrial cities. I am sure that genera- 
tions to come will bless the day when 
we started forward, vigorously clearing 
Britain’s air from the pollution from 
which we have suffered ever since the 
industrial revolution. I think that 
this organization itself has done a 
tremendous amount of work to focus 
public opinion upon the evils of smoke 
pollution. We in the House of 
Commons have received from the 
officials of the Society tremendous 
help and technical advice when we 
have necessarily wanted it in dealing 
with the problems of smoke pollution 
in the House of Commons, and I[ 
would like, Mr. President, therefore 
to take this opportunity of paying my 
appreciation to the Society and to its 
officials who have so willingly given 
us so much help of a technical nature 
from time to time. 

Mr. Chairman and Ladies and 
Gentlemen, may I say once again 
what a pleasure it is to be here at this 
Opening session to talk to you as 
politicians on this matter of smoke 
pollution and the part we must play, 
and to be associated with my friend 
Gerald Nabarro, to whom I think we 
Owe a great deal for the courageous 
way in which he tackled this job when 
he got the opportunity. Thank you 
very much. 


Mr. Gerald Nabarro, M.P., in an 
introductory statement, said: 


Mr. President, Your Worship, Mr. 
Alfred Robens, Ladies and Gentlemen, 
I am indebted to my Parliamentary 
colleague and political enemy, Alfred 
Robens, for his kind words this 
morning, and may I say as a measure 
of reciprocity that the Conservatives 
associated with me in the House of 
Commons could not have forced the 
hand of Her Majesty’s Government 
last February had it not been for Mr. 
Alfred Robens and five Socialist 
Members with him, who sponsored 
my Bill, and thereby assured me of 
almost complete Opposition support 
that the Government should bow to 
the will of the Parliamentary majority. 
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Today, Sir, it would be appropriate 
at the outset if I made reference to 
Sir Hugh Beaver. Our Bill last 
February and the Government’s Bill 
today, most largely spring, of course, 
from the eminently readable Beaver 
Report published by Sir Hugh and 
his Committee, and submitted to the 
Government in November, 1954. I 
say eminently readable because it is 
one of the first Government Reports 
that I have ever scrutinized that really 
gave me pleasure to read and which 
demonstrated easily and readily the 
purposes and objectives of his Com- 
mittee. The Government Bill has 
now appeared. I am not very satis- 
fied with it, I may say. It is—and I 
have no doubt that these criticisms 
will be brought out in our delibera- 
tions later this morning—it is much 
too leisurely, it allows of much too 
much escapism, and it is not sufficient- 
ly objective for its purpose. A wag 
called it recently “‘ a partial clean air 
bill,” and I think the enthusiasts 
gathered with me in this hall this 
morning will join with me in saying 
that we want complete purification of 
the atmosphere within the next few 
years, and not only partial progress 
towards a laudable objective. There 
is though, Mr. President, a much more 
vital and dynamic requirement in 
connection with this Bill. You made 
the passing reference to imports of 
coal, and I want to say just a few 
words about the coal position, and 
very shortly, for I fear that it is not yet 
sufficiently understood by the great 
mass of our people. 

The coal situation is more critical 
than it has ever been. We are import- 
ing this year no less than twelve 
million tons of coal at a cost of eighty 
million pounds. Most of the econo- 
mic difficulties that the Government 
has this year spring from the need to 
use large and growing resources for 
the import of fuel, be it coal or be it 
oil. What generally escapes the atten- 
tion of the masses of people is the fact 
that the import of oil is nearly as 
serious as the import of coal, and has 
the same adverse effect on our finan- 
cial balance of overseas payments. It 


is not much use, in my view, Mr. 
President, and has not much validity, 
to say that the coal miners ought to 
work harder. What ought to work 
harder is the coal that they produce; 
and it will be evident to all interested 
in this problem that there is still pro- 
digious waste of coal by British 
industry. The concomitant of the 
waste of coal by industrial furnaces is 
the creation of dark and black smoke. 
Mr. Alfred Robens and myself have 
agreed over many years that Parlia- 
ment finds it very difficult to legislate 
for fuel efficiency. The only way that 
fuel efficiency can be induced by legis- 
lative measures is by an attack on dark 
and black smoke, and it is the indus- 
trial smoke which is the dark and 
black smoke. Do not imagine, Ladies 
and Gentlemen, that by attacking the 
domestic chimney we are going to save 
very much coal; on the contrary, the 
dark and the black smoke is industrial 
smoke; domestic smoke is rarely or 
never dark or black. And the third 
point to which your President rightiy 
drew your attention—the special pro- 
cesses and fumes, the Alkali Inspectors’ 
responsibilities—is certainly an im- 
portant matter, but it is nothing like 
so important as the saving of coal in 
order to minimize imports and thereby 
help out national economy. 

I set before you, therefore, the 
objectives of my words this morning. 
I set before you three distinct priori- 
ties in connection with the Govern- 
ment’s Clean Air Bill. 

The first of those priorities is the 
attack upon industrial smoke; the 
attack upon dark and black smoke in 
order to raise fuel-burning standards 
in industry. The second is the exten- 
sion of what the Bill now calls Smoke 
Control Areas—-I much prefer, Mr. 
President, your well-known and homely 
phrase, the Smokeless Zone—which 
will form the attack upon the domestic 
chimney. The third priority, and the 
most intractable of all, is the emission 
of noxious fumes by what Sir Hugh 
Beaver called special processes, and 
which will be the responsibility of the 
Alkali Inspectors. 

Before I sit down I want to make 


this one fundamental point which | 
hope will be taken up later in our 
discussion. I said that the Bill was 
too leisurely. I said that it allowed of 
too much escapism. I personally see, 
writ large between the lines of this Bill, 
the hand of the Federation of British 
Industries, and I am an employer, I am 
a Tory, and I am a member of the 
F.B.I. They have, with their col- 
leagues, evidently persuaded Méinis- 
terial circles to allow escape routes for 
the recalcitrant industrial chimney 
owner. If one example of that is 
needed—I hope it will be brought out 
later this morning—Clause 1 of the 
Bill prohibits dark smoke from chim- 
neys, and then goes on to say, in 
effect, that it will always be a defence 
to plead that the fuel used was un- 
suitable in the boilerhouse. Mr. 
President, in my view that will allow 
every recalcitrant industrial chimney 
owner to get away with it almost in 
perpetuity. Any solid fuei, including 
almost the lowest grade of coal, may 
be burned in an industrial boilerhouse 
provided that the equipment is good 
and right and suitable; provided that 
there is an efficient mechanical stoker; 
provided that the primary and secon- 
dary draughts are correct; provided 
there is a skilled fireman in attendance; 
provided the thermostatic control in 
the boilerhouse is correct; provided as 
a precautionary measure that there are 
appropriate smoke recording and 
alarm instruments. Therefore, there 
should be no escape in my view for 
unsuitable fuel so far as industrial 
smoke is concerned. Wecannot allow 
that to go through the House of 
Commons, and I personally shail 
oppose it strongly. If we allow it to 
go through it will vitiate the Bill and 
make the task of all the administrators 
of the measure, principally the local 
authority officials, immeasurably more 
difficult. 

I wind up on this note, Sir. A 
hundred and seventeen years ago in 
the City of Glasgow the Death Carts 
rumbled over the cobbled streets. 
The cry was heard “Bring out your 
dead.”” They were in the midst of 
one of the worst cholera epidemics 


known in this country. It sprang 
from polluted and dirty water. Ina 
hundred years Britain’s water system 
has become the envy of the whole 
world. I do not drink tap water in 
France or Italy. Nor do you, if you 
are wise. Ask yourselves why you 
don’t, and why you drink such tap 
water in Britain with perfect equani- 
mity. We succeeded in that field in a 
century. I hope that, with the help of 
all my Parliamentary colleagues, be 
they members of the Socialist Party, 
the Liberal Party or the Conservative 
Party, we shall achieve a_ similar 
measure of success in the field of clean 
air and purification of our atmosphere 
in markedly less than one hundred 
years, and, in fact, within a period of 
ten to fifteen years only. 


The Chairman then called for the 
questions (printed in italics). 


Dr. Martine, Chairman of the Execu- 
tive Committee: Will the members 
of the Panel agree to seek to have 
included in the Bill a provision requiring 
that all stokers of hand-fired furnaces 
should in due course be trained and 
certificated ? 


Mr. Robens: I think that that is a 
very admirable suggestion and one 
that, if written into the Bill, could be of 
enormous advantage. We have so 
many times said, in the House of 
Commons and elsewhere, that the 
untrained stoker can waste the labour 
of many miners and at the same time, 
of course, he is adding to air pollution. 
I know that, along with Sir Ernest 
and many others, we have tried our 
best to encourage industry to use only 
trained stokers. Courses have been 
arranged at various technical colleges 
throughout the country, and we have, 
as a rule, done our best to encourage, 
by voluntary means, individuals to do 
the thing which is in the public interest. 
Now I myself agree with the approach, 
in our system of society, that we 
should try and get people voluntarily 
to do these things; that is very much 


better than forcing them to do it by 
legislation. At the same time, if a 
very large number of people, indus- 
trialists and others, have _ trained 
stokers, it is unfair that they should 
then have to suffer with the rest from 
the pollution of the atmosphere be- 
cause a minority of people simply will 
not do this job of training stokers and 
employing trained stokers. We hoped 
also that the special courses for train- 
ing of stokers might be met by the 
appropriate grade of wage for trained 
stokers against untrained stokers. I 
have come to the conclusion that we 
have now been going for so many 
years that we have reached the stage 
when it is quite fair and not unjust to 
anybody to say that as from a given 
date, only a trained stoker ought to be 
in charge of a hand-fired furnace. 


Mr. Nabarro: I am entirely in agree- 
ment with Mr. Robens about this. In 
Canada, in the United States of 
America, in Australia and in Western 
Germany, suitable provisions ensure 
that no unskilled man may be em- 
ployed in an industrial boilerhouse, 
and in many countries overseas, 
certificated boilermen are essential by 
law. Now in this country, we are 
certainly training boilermen by volun- 
tary measures, as Alfred Robens says, 
but let me put it into its correct 
perspective. Last year we _ trained, 
through the varied media available, 
650 industrial boilermen up to a 
minimum standard of proficiency. 
650 out of an estimated 75,000 boiler- 
men employed in industry! If we go 
on at the present rate it will therefore 
take something in the order of a 100 
to 110 years before they are all quali- 
fied. I believe that by legislation the 
time has now come when we should 
require that from a given date two to 
three years hence, a reasonable period 
allowed to elapse, a boilerman should 
be required to have reached a minimum 
standard of proficiency. Let me 
epitomize what I am saying in these 
few words: an unskilled boilerman in 
industry can waste in one day more 
coal than the most highly skilled 
miner can hew at the face. In present 


economic conditions can we allow 
that state of affairs to continue and 
remain resting on voluntary effort 
alone? I think not. 


The Society, in its memorandum to 
the Beaver Committee, urged that the 
new legislation should require local 
authorities to employ an adequate 
trained staff for smoke prevention. 
The Beaver Report urged that local 
authorities should submit annual reports 
on their smoke prevention activities. 
Will the members of the Panel press for 
the inclusion of these two provisions in 
the Bill ? 


Mr. Nabarro: I propose, Mr. 
President, to move an amendment on 
the Committee stage of the Bill to 
require that all local authorities shall 
report to the Minister of Housing and 
Local Government, being the respon- 
sible Minister, once a year on the 
progress that they have made towards 
implementing the provisions of this 
Bill. 

Mr. Robens: If Mr.. Nabarro moves 
that I will be very glad to second it. 


In smoke control areas in the U.S.A. 
the use of unauthorized fuel i: prevented 
by control of the sale of such fuels. 
Would not such a method be simpler 
and more effective in this country than 
control by the observation of chimneys, 
and especially of domestic chimneys, 
which are not only numerous but emit 
much of their smoke after dark ? 


Mr. Robens: I am not sure that we 
can adopt the American pattern here, 
however desirable it may appear to be 
on the surface. I spent some time in 
Pittsburgh, particularly studying this 
question of the way in which they have 
dealt with smoke, and it really must 
be remembered that in Pittsburgh they 
have available—by, of course, pump- 
ing it over considerable distances— 
almost unlimited supplies of natural 
gas, and in the main, the bulk of their 
heating load is now taken by natural 
gas. Indeed, it is very rare to find in 
any domestic home any solid fuel be- 
Ing used at ail, The use of that 
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natural gas is something that is denied 
to us here because, despite the very 
large sums of money being spent upon 
exploration, we just have not got 
either oil or natural gas available. 
The Gas Council is spending, as you’ 
know, £1,000,000 in furthering the 
Darcy Exploration Company’s opera- 
tions to see whether or not there is 
natural gas in commercial quantities 
available. The fact that we have 
neither the oil nor the natural gas at 
our feet does mean that we have to try 
and achieve what the Americans have 
achieved in Pittsburgh by another 
way, and I myself do not consider that 
the control of the sale of solid fuel 
would be the best way to do that. I 
think that what we ought to aim at as 
a goal—and I admit that it is very 
long term—is to make it illegal to use 
or burn raw coal at all in any circum- 
stances. If it were possible to coke 
all our coal and use the solid fuel 
either in the form of a manufactured 
sort of smokeless coal or gas or in any 
other way, then we should solve this 
problem of smoke pollution. There 
are many technical difficulties about 
that, and many capital difficulties, but 
the Coal Board should, in my view, 
press ahead, even more extensively 
than at present, in finding the blends 
of coals that will make something 
similar to the Phurnacite that is made 
in South Wales. The more smokeless 
fuel that is made and sold, obviously 
the less our smoke pollution problem 
is. So I would say that we cannot 
very well do this task by concentrating 
on controlling the sale. Let it go 
much further back than that; let us: 
control the raw material and say to the 
N.C.B. that whilst we appreciate all 
the efforts they are making-—and they 
have been very great efforts to pro- 
duce a smokeless fuel from the coal 
that they mine—this must be done at a 
greater pace. 

Mr. Nabarro: That is a very excellent 
answer, Mr. Robens, if I may say so. I 
want to add a littie to it by way of com- 
parison between American arrange- 
ments and our own arrangements in 
the United Kingdom. In the United 
States of America today only 40 per 


cent. of the aggregate fuel and power 
requirements of the American nation 
are supplied by coal. In this country 
the supply of coal can be controlled 
at the source through the National 
Coal Board entirely. Let me try and 
put the matter in its correct perspective 
by the use of figures—very simple 
figures. The output of Phurnacite 
today by the National Coal Board is 
only four hundred thousand tons per 
annum. The output of proprietary 
solid smokeless fuels, other than 
those produced by the Coal Board, is 
of the order of a million tons per 
annum excluding coke. Quite clearly, 
in the next few years, if the Clean Air 
Policy is to be pursued, vast additional 
quantities of smokeless fuel will be 
required commensurate with the ex- 
pansion of the smoke control areas, or, 
as I prefer to call them, smokeless 
zones. I believe, and maybe I risk 
coming into political collision here 
with Alfred Robens—though ! think 
he can stand it—I believe that the 
Coal Board should not have the 
monopoly of producing solid, smoke- 
less fuel. They have their Phurnacite 
process, but there are a number of 
private firms producing fuel compar- 
able to, if not better than, Phurnacite 
manufactured by the Coal Board. 
But the thing that is holding up the 
expansion of the processes of private 
firms is that the supply of their prim- 
ary product, namely, the coal to turn 
into smokeless fuel, is controlled by a 
state monopoly that have their own 
interest in producing Phurnacite, and 
those private firms are therefore a 
little reticent to put large additional 
sums of capital into the expansion of 
their own private processes when at 
one stroke their raw material supply, 
namely, the coal, could be cut off by 
the state monopoly. If, therefore, we 
are to get adequate solid smokeless 
fuels it is in my view essential that the 
Government should assure those pri- 
vate firms that if they put large 
additional sums of capital in the 
expansion of their processes, then the 
supply of their basic raw material, 
namely, the coal from the pits, shall be 
adequate in quantity over a period of 
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years ahead. That is a critical factor 
in my view in supporting the pro- 
visions of this Bill. 


Mr. Robens: May I beg to make one 
small point, and that is this—I thought 
Gerald Nabarro was going to be really 
controversial, as he is so many times 
in the House, but I would not myself 
say that the Coal Board should have a 
monopoly of making smokeless fuel. 
Their main task and their main pre- 
occupation ought to be digging more 
coal, because so much more is required 
but they will have to do a lot of research 
on the blending of coal, because all 
coals from source are not particularly 
suitable for making into a smokeless 
fuel, and therefore I think initially 
they will have to assist private enter- 
prise, which is doing a very good job 
of making smokeless fuel. They will 
have to assist them in giving them the 
right blends of coal in order that they 
can make their product, and that is a 
Coal Board task and the—I was going 
to mention a firm there, but I must not 
advertise (a little bit like commercial 
television, isn’t it?). There are many 
of these industrialists who make 
smokeless fuel who could expand if 
they could get the right blend of coal. 
Therefore, it does seem to me that it 
does come back to the Coal Board to 
provide the blends, and it also means 
that the Government must help those 
other industrialists who are exploiting 
new processes and are finding it 
extremely difficult to get the capital 
for this risky investment, which is so 
essential if they are to continue their 
research. Therefore, there is not a 
great deal between Gerald Nabarro 
and myself, except that I think it is a 
primary task of the Coal Board to 
supply the right blend of coal to those 
people making smokeless fuel in the 
quantities they need. 


The Chairman, Sir Frnest Smith, 
said: I hesitate to intervene in a matter 
like this, but I do feel that both of our 
speakers are not accepting the neces- 
sitv for immediate developments and 
the process of graduality and evolution. 
Public opinion has got to be behind 


this, but I cannot help but feel that if 
we were to press for equipment to be 
supplied even to the domestic consum- 
er, to provide for the possibility of 
using coal with less smoke, it would be 
better than going for a hundred per 
cent. smokelessness immediately, or 
at some distant time. There is 
equipment that does produce less 
smoke; there is even equipment 
attached to gas and electrical combina- 
tions, and so on. Iam going to make 
one point that I think ‘s being over- 
looked. Just as we are worrying 
about smokeless zones, I believe that 
the young people of today are becom- 
ing more civilized, and that when they 
grow up they will refuse, in twenty or 
thirty years’ time, to use solid fuel at 
all. Today the argument is_ that 
electricity and gas cost too much, but 
the dropping of one or two cigarettes 
a day would pay for the whole diff- 
erence in the use of gas or electricity 
compared with solid fuel. Do you 
think these girls in the future are 
going to be prepared to go about 
picking up heds of coke, getting dirty, 
dusty houses and the like? That is 
only the future, but in the meantime 
we have to use coal and to go to 
enormous expense in building equip- 
ment that will produce all the solid 
fuel we want by expensive methods 
of blending, which is going to mean 
the expenditure of capital which need 
not be used. Forgive me for this. 


Alderman W. E. Yorke, Sheffield, 
Rotherham and District Smoke Abate- 
ment Committee: In view of the fact 
that the Association of Municipal Cor- 
porations has submitted a memorandum 
to the Ministry on behalf of its 420 
local authority members on the Beaver 
Report, and in particular reference to 
_ the transfer of certain scheduled pro- 
cesses to the Alkali Inspectorate, do 
they not feel that the appropriate para- 
graph in Mr. Nabarro’s Bill should be 
inserted in the Government Bill in order 
to give appropriate powers in this con- 
nection for these authorities or groups 
of authorities which can qualify to 
undertake this responsibility ? 


Mr. Nabarro: The questioner very) 
kindly referred to an: essential differ- 
ence between the private Bill supported: 
by Alfred Robens and presented by) 
myself in Parliament last February, 
and the appropriate provision in thee 
Government’s Clean Air Bill. Thee 
Government’s Clean Air Bill follows: 
slavishly the recommendations of the: 
Beaver Committee in this regard, 
namely that these special processes: 
mostly concerned with the emission of! 
noxious fumes from carbonization ' 
works, from chemical works, power! 
stations and so on, shou'd rest solely 
within the powers of the Alkali Inspec- - 
torate as at present, but that the: 
Alkali Inspectorate should be ex-.- 
panded appropriately and that further ° 
processes should be added, if necessary, | 
by Ministerial order. I said, last 
February, that I preferred a compro- 
mise solution. I said that in the Bill, 
in the instance of the big local authori- 
ties, for example London, Cardiff, 
Birmingham, Manchester, Sheffield, 
Liverpool, Coventry, Newcastle, Glas- 
gow, Stoke-on-Trent, and so _ on, 
where they could demonstrate satis- 
factorily to the Minister that they had 
the technical resources and staff avail- 
able for the control of these special 
processes, such authorities should have 
complete autonomy; they should, in 
other words, govern these processes in 
the same way as they will govern the 
emission of dark and other smoke 
from industrial chimneys. There is a 
very great difference in Britain. We 
must recognize that the Little Piddle- 
combe-on-the-Marsh Rural District 
Council, with its total of, say, three 
permanent officials and perhaps fifteen 
hundred local residents spread over 
a wide area, clearly could never have 
the technical resources or staff avail- 
able for the control of special pro- 
cesses of this kind, if there happened 
to be a works in its area which was 
causing a nuisance and injury to 
health by the emission of these fumes. 
But, such an authority is not to be 
compared, for the sake of example, 
with the City of Manchester, or with 
the City of Sheffield or such other 
large local authorities and, therefore, I 


still favour my compromise solution. 

It is very simply expressed, that 
where a big local authority can demon- 
strate to the satisfaction of the 
Minister that it has the technical 
resources and staff available to govern 
these special processes in fume emis- 
sion, as in the case of smoke emission, 
then complete autonomy should be 
given to that authority so to do, and 
it should be permitted to draw upon 
the expert and scientific advice of the 
Alkali Inspectorate in London but 
only in the form of advice as necessary. 
Other smaller local authorities, not in 
a position to demonstrate in that 
fashion to the Minister, would, of 
course, have a divided control. The 
local authority would control smoke, 
and the Alkali Inspectorate would 
control fume emissions from special 
processes. I believe that to be an 
effective and practicable compromise, 
and am quite sure that nearly all the 
big local authorities in the country— 
this is critical—are identifiable with 
the Black Areas of the Beaver Com- 
mittee’s Report. I think those big 
local authorities should govern them- 
selves. Clean air, Mr. President, is 
indivisible. The gentlemen in White- 
hall will not know best what is for the 
good of the health of the residents of 
Manchester, Glasgow, London or 
elsewhere; let the local authority do 
that job. 


Mr. Robens: I must briefly say I am 
not one of those people who subscribe 
to the idea that the gentlemen in 
Whitehall knows best. As an old local 
authority man, I am always jealous of 
the rights of local authorities, and I 
believe that where they can adequately 
do the task, they should do it, because 
they have their elected representatives 
from the people they control. It seems 
to me a much more sensible thing that 
elected representatives of the people in 
their locality should run their locality. 
It seems, therefore, that my answer to 
the question is on the same lines as 
Mr. Nabarro’s, that where the local 
authority is equipped to do this full 
task, then they should be entitled to do 
it as part of their work. 
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Alderman W. E. Yorke: With regard 
to Section 5 of the Bill relating to grit 
and dust from furnaces, is information 
available as to the number of furnaces 
in the country which burn 10 tons of 
solid fuel per hour or more in order to 
be required to fit plant to arrest grit and 
dust, and is the number of such furnaces 
very few? 


Mr. Robens: | do not know the 
figures myself, but I should say that 
the number of plants burning ten tons 
an hour is known, because at the time 
there was the coal allocation the 
Minister of Fuel and Power had to 
have such information. Therefore | 
should say the information is known 
or very largely known, and it would 
not take a great deal of trouble to 
make a complete survey. 


Mr. Cass, Oldham: What economic 
incentive is there for industry to effect 
abatement of smoke nuisances in the 
Clean Air Bill? 


Mr. Nabarro: I said earlier this 
morning that the concomitant of the 
faulty and inefficient burning of coal 
in industrial boilerhouses was the 
creation of dark and black smoke. I 
also said that one could hardly attack 
inefficiency in the burning of coal 
legislatively except through an attack 
on dark and black smoke. This was 
recognized many years ago in the 
House of Commons. I think I may 
claim, with due modesty, to be the 
first Member of Parliament who has 
ever talked about coal in the middle of 
a Finance Bill, and that took place in 
the summer of 1951. Alfred Robens’ 
party was in power, and the Chan- 
cellor of the Exchequer was an ex- 
Minister of Fuel and Power, Mr. Hugh 
Gaitskell. I pleaded for the retention 
of a 40 per cent. initial allowance on 
certain classes of fuel economizing 
equipment in industry. Mr. Gaitskell 
said “no.” We took it to a Civision, 
and my Conservative friends and 
myself were defeated by eight votes. 
Two years later, with the Conservative 
party in power, a Labour back 


bencher, Mr. Anthony Crosland, 
moved a similar amendment from the 
Opposition Side of the House, and the 
Conservative Chancellor said “ no.” 
The same men who got up and sup- 
ported me from the Opposition 
Benches two years earlier then trooped 
into the Lobby under the powerful 
influences of the Chief Whip and voted 
against what I was advocating. 

Most of you have been kind enough 
to write to me about a book I wrote 
three or four years ago called *‘ Ten 
Steps to Power: a National Fuel and 
Power Policy.’ It contains precisely 
this recommendation for an adequate 
fiscal or tax incentive for the replace- 
ment of industrial plant in order to 
induce greater coal burning efficiency. 
Ridley, in his somewhat ineffectual 
report, sidestepped the issue; Beaver 
did not. Beaver said this—‘‘ Con- 
sideration should be given to allowing 
the whole of the capital cost of new 
plant and equipment installed to save 
fuel and to prevent smoke to be 
charged against revenue for tax pur- 
poses in the year in which the expendi- 
ture is incurred.” I recently had a 
quarrel with the Minister of Fuel and 
Power when in a speech in the House 
of Commons I again raised this issue 
only a few weeks ago, in July, 1955. 
I was again told by the Government 
spokesman, winding up, that it would 
be wrong to create differences as 
between taxpayer and taxpayer. And 
it seemed to be a ridiculous answer. 
I shall return to this matter again at 
an early date, and I hope next time the 
Chief Whip will be sufficiently lenient 
to allow me to vote against the 
Government if the Treasury will not 
give in. I can at least be assured of 
the active support of Alfred Robens. 
He’s not wearing his “‘ Gor’ Blimey ” 
cloth cap this morning, but I’m not 
the only culprit; he has turned his 
cloth cap round twice in recent years. 
He voted with his side in 1951 against 
the proposal; two years later he voted 
with his side for the proposal. I hope 
next time, Mr. Robens, we may both 
vote for the proposal, particularly in 
view of what Beaver said, and I 
reiterate that the greatest incentive 
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that may be given to industrial fu2l 
efficiency, and therefore: the elimina- 
tion of dark and black smoke, is by a 
fiscal incentive to industrialists, of the 
kind that I have been advocating this 
morning. 


Mr. Robens: I would be delighted 
to vote with Gerald Nabarro any time 
if it would bring down the Govern- 
ment. This discourse on how politi- 
cians vote and why has been most 
interesting, but I think there is little 
enough time left to me—there is only 
an hour and ten minutes—to explain 
why it is all done. It makes it quite 
impossible for the foreigner to under- 
stand how we run Parliament. But 
seriously, I think he is right on this 
initial allowance question. It is sur- 
prising the effect that Treasury officials 
have upon the Government in power, 
and as most people here are from local 
authorities, they have had enough 
experience of the Treasurer’s hand or 
that of the Chairman of the Finance 
Committee, and I need not explain 
any more about it. 


Alderman Mrs. J. Engwell, Barking: 
How will the Government ensure an 
adequate supply of smokeless fuels in 
the “black areas’ without special 
powers in the Clean Air Bill, and is it 
considered desirable to terminate con- 
tracts for the export of coke ? 


Mr. Nabarro: Let me make three 
very short points in response to this 
question, Mr. President. The first is 
that it does not require legislation to 
increase supply of solid smokeiess fuel; 
that is an administrative act within 
the existing powers of the Minister of 
Fuel and Power working in conjunc- 
tion with those nationalized industries 
that produce smokeless fuel, namely, 
the National Coal Board, the Gas 
Boards and the Electricity Boards, all 
of which contribute to smokeless fuel 
supply. Therefore it is not necessary 
to write it into this Bill. The second 
point is—let there be no mistake about 
this at all—we are not suddenly, when 
the Bill goes through Parliament, to 
wake up the next morning and find 


that the whole country is one big 
smokeless zone. That is what all my 
correspondents, who write to me about 
this matter, evidently anticipate. What 
is going to happen is that by Minis- 
terial Order under the appropriate 
clause of this Bill, new smokeless 
zones, or as they are called, smoke 
control areas, will be created, as you 
call it, Mr. President, by the process of 
graduality. But the Minister will only 
create such zones by Ministerial Order 
having satisfied himself of the expan- 
sion of smokeless fuel supply, com- 
mensurate with the rate of expansion 
of the zones. I think that is very, very 
important. Is it desirable to terminate 
contracts for the export of coke? We 
are exporting so little coke today, in 
comparison with the production of 
coke, that it would not make any 
significant difference. 


Alderman Mrs. J. Engwell: The Bill 
allows a period of seven years in which 
fuel burning installations can be im- 
proved or replaced. Does the panel 
agree that at the same time the Bill 
should require the installation on the 
control panel of every boiler of some 
form of smoke recorder correlated to a 
statutory standard of emission, so as to 
avoid smoke observations by local 
authority officers ? 


Sir Ernest Smith: I take it this means 
the need for taking smoke observa- 
tions. 


Mr. Robens: I do not think that 
even if you have recording instruments 
on the boiler it would obviate the 
necessity for the observation. You 
may have excellent recorders in the 
boilerhouse, but if, of course, no notice 
is taken of what they are recording, 
there can still be black smoke coming 
from the chimney. Even with all the 
mechanical aids to enable the stoker 
to be sure that he is not making black 
smoke, it seems to me that you really 
must have your inspectors for observa- 
tion in order to ensure that those 
instruments are being properly taken 
care of and regarded. After all, we 
make breaking into a house an illegal 
offence because it should not be done, 
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but we still have to have a policeman 
to make sure that it is not done. 


Mr. Nabarro: That is a very good 
answer indeed, and observation will 
still be necessary, but I do feel, as I 
said in the House of Commons on the 
4th February last, that good boiler- 
house practice and smokelessness are 
greatly aided by the provision of 
smoke recorders and alarms, and it is 
not as if a large sum of money is 
involved. Those instruments cost very 
little money, according to their size, of 
course; but before the private Bill last 
February, manufacturers of this equip- 
ment came to me and asked me what 
was the possibility of making it a 
statutory requirement that there should 
be these instruments. I was very non- 
committal, though I agreed it was 
desirable, because obviously there was 
a: vested interest. ©. 1 -am not sure 
whether it should be written into the 
Bill, but I propose to bring it out at 
the Committee stage, when it may be 
discussed by all political parties in the 
House of Commons, to see whether it 
is desirable actually to write it into the 
Government’s Bill. 


Sir Ernest Smith: Surely if authority 
is going to be vested in some par- 
ticular body, locally, whether it be an 
industrialist, or whether it be a local 
authority, to regulate every detail as to 
how that authority should be exercised 
is going to relieve him of too much 
responsibility, and it would be very 
much better to say ‘‘ the responsi- 
bility is with you to see there is no 
smoke, now prove it,’ rather than 
make it so easy for him to say ‘“‘ well, 
I had a smoke indicator, and it says so 
and so, therefore you’re wrong ’’—it 
may not be working. Look at the 
CO, recorders that are used in so 
many places but are never right. 


Councillor A. Tinkler, Rotherham 
Rural District Council. Why go to the 
trouble, time and expense of promoting 
a Clean Air Bill when persons living in 
industrial areas will see little or no 
change? The reasons being that the 
avenues of escapism are too wide and 
too many. 


Mr. Robens: I think that Gerald 
Nabarro dealt with this particular 
question in the first remarks he made, 
in which he said that there were too 
many escape routes within this Bill, 
and I think that is right. After all, 
Parliamentary procedure provides es- 
pecially for a very careful examination 
of any Bill, and I myself know of no 
occasion when any Bill produced by 
any Government reaches the Statute 
Book in exactly the same form in 
which it is presented. It is one of the 
great undoubted attributes of our 
democracy that Pariiament is able and 
permitted to get down to the basis of 
argument and discussion, mainly con- 
structive, on a Bill of this kind, in 
order to produce the best law from the 
Bill that is at first produced by the 
Government. We shall certainly 
examine this question of the escape 
routes very carefully indeed, otherwise 
I would agree with the questioner— 
there is no real point in having the 
Bill with so many exceptions that it 
does not work. What we want is a 
Bill that will work, and therefore our 
attention will have to be devoted to 
what is possible and practicable. It 
would be just as foolish to produce 
a Bill that was not practicable or 
possible, and therefore we will con- 
sider this extremely carefully in Com- 
mittee. We shall have the benefit of 
great expert advice from all parts of 
industry, so that we can have a Biil 
with as few escape routes as possible, 
and yet nevertheless have a Bill that 
is possible, practicable, and can be 
effective in the shortest possible time. 


Mr. Nabarro: I agree with what 
Alfred Robens has said, and there is, 
of course, a note of cynicism about the 
question. It says in effect, what is the 
good of any social legislation, because 
nothing ever happens? Weill, I believe 
something does happen, although it 
often takes a few years for it to happen. 
The critical thing about this Bill 
(Clause 1), is, { think, the greatest 
offender. It does provide, Clause 1— 
which is a prohibition of dark smoke 
—that in extremis—I count my words 
very carefully—a recalcitrant indus- 


trialist, producing dark or black 
smoke, can get away with it for seven 
years, and that seven years, Mr. 
President, is in my view much too 
long. It ought to be, in my view, three 
years, and one of the first amendments 
that I shall seek to this Bill on Clause | 
is the fact that the period is too long. 
I shall seek a reduction of it to three 
years, if I finish up with a compromise 
of five years, at least it will be better 
than the seven years in the Bill. 


Mr. R. Williams, Chief Sanitary 
Inspector, Coventry: In the present 
clauses the Bill anticipates that smoke 
density will be measured by the use of 
Ringelmann’s charts over a period of 
up to four hours. This is a two-man 
operation, and is likely to be most 
conspicuous when being carried out. 
Would the Members of Parliament be 
prepared to support that investigations 
should be made into the possibility of 
developing an optical smoke density 
measurement comparator to be used in 
this connexion? Such a comparator 
could be graduated in accordance with 
the Ringelmann’s chart numbers, so 
that the calibration agreed. 


Mr. Nabarro: The greatest objection 
to any clean air legislation has always 
been the difficulty of measurement and 
identification. What is dark smoke? 
What is black smoke? Many of you 
may. have read an admirable report 
written by the Anglo-American Pro- 
ductivity Team which visited the 
United States of America and reported 
two years ago on fuel conservation. 
They brought out this point very well. 
They said that in England a recalci- 
trant—I use the word once again— 
industrial chimney owner could always 
get away with it, if, of course, he had 
a good enough lawyer, simply by 
creating grave doubt as to what is 
dark and black smoke. There must be 
a method of identification. In the 
United States of America the Ringel- 
mann Chart has proved singularly 
successful, though I am perfectly pre- 
pared to admit there may be better 
methods. If you read the Bill carefully 
you will see that there are means by 


which the Minister can introduce sup- 
plementary provisions to require other 
methods of identifying dark and black 
smoke in addition to, or pari passu 
with Ringelmann, and I suggest that 
that is left to Parliament. I suggest 
that we shall get the cranks—one of 
my Conservative colleagues got up and 
poked fun at the Bill last February. 
He was a lawyer, a local solicitor in 
the Midlands, who said, ‘ Ringel- 
mann, who’s ever heard of Ringel- 
mann? How are we going to be able 
to prove that the smoke was dark or 
that it was black?’ I suggest that if 
this Bill goes through, the Minister 
has plenty of powers to make it 
operative. 

I am not sure what the constitutional 
position would be when local Acts are 
superseded by a central Government 
Act, but as Alfred Robens has said, 
this is a jolly good point for the 
lawyers to argue in Committee. Per- 
sonally, I shall not participate, as | am 
not a legal luminary, and I think we 
will find that the powers at present 
vested in the larger Local Authorities 
within their smokeless zone legislation 
are satisfactorily safeguarded. 


Commander C. Buist, R.N. (Retd.): 
Benzol is a by-product made when coke 
is produced. At present the excise duty 
on benzol is 1s. 4d. per gallon. Should 
not the Chancellor of the Exchequer 
abandon this excise duty so that the 
price of coke could be reduced accord- 
ingly ? 

Mr. Robens: I should be delighted if 
the Chancellor of the Exchequer would 
abandon a great many duties, but Iam 
compelled to say that when he comes 
to deal with his Budget, once he has 
decided which way his taxes will go, 
there is very little opportunity for 
Parliament as a whole, backbenchers 
on either side of the House, to change 
the general line of the Treasury. 
Therefore, if in this particular instance 
it was felt that the abolition of that 
duty would be an aid to the production 
of smokeless fuel, it seems to me to be 
one of those things that have to be 
argued by the industry with the 
Treasury. I might give a little word of 
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advice—start the argument at least 
three months before the preparations 
for the Budget are in hand. 


Mr. Nabarro: I think that it would 
be very wrong indeed for me to antici- 
pate in any way my Rt. Hon. Friend, 
the Chancellor of the Exchequer’s 
1956 budget. 


Dr. C. O. S. Blyth Brooke, Medical 
Officer of Health, Finsbury: Will con- 
sideration be given to strengthening the 
powers of local authorities under 
Section 19 of the Clean Air Bill to 
control nuisances arising in smoke con- 
trolled areas from the burning of indus- 
trial waste on bonfires or incinerators 
without a chimney, and the burning of 
bonfires in gardens and parks during 
the autumn when meteorological condi- 
tions are such as to hinder the dispersion 
of the smoke, although in other cases it 
may be difficult to prove actual nuisance 
to the inhabitants of the neighbourhood ? 


Mr. Nabarro: I am flat against 
getting down to parish politics in a 
measure of this kind. Please do not 
involve me as a politician in the case 
of Mrs. Snook’s bonfire down the 
road. That sort of thing may cause a 
local nuisance, but it is surely not the 
sort of thing that you should ask a 
Government to deal with. It ought to 
be done by means of local authority 
byelaws. 


Mr. Robens: The question says 
‘** during the autumn when meteoro- 
logical conditions are difficult,’ and I 
see there is a real point there. Nuisance 
from burning must be a problem that 
many local authorities have. It is not 
just bonfires; it is the scrap merchant, 
who is perhaps dismantling cars and 
wants to burn some tyres and things of 
that kind. The associations of muni- 
cipal authorities may be giving us 
some advice about this. They might 
have a look at this particular point 
about the local nuisance, and whether 
it would be effective within this Bill. 
If they would consider that and let us 
have their views about it, we would be 
only too ready to help and to give 
local authorities the sort of powers 
they need to look after their locality 
effectively and properly. 


Mr. A. M. O’Hanlon, Sanitary 
Inspector, High Wycombe: How would 
the panel deal with a vessel which is not 
in waters, i.e., in dry dock ? 


Mr. Nabarro: I think the answer to 
that is to approach the Chamber of 
Shipping to make their representations 
to Parliament about it. Personally 
I am rather sorry that the scope of this 
Government Bill has been made so 
wide as to try and include such items 
as ships in harbour, railway loco- 
motives, and so on. I think it is 
difficult to legislate to prohibit a puff- 
puff from puffing. I think it is equally 
difficult to legislate to prevent a 
steamer, when coming into the Port of 
London, causing a certain amount of 
smoke. It is temporary anyway, and 
those items are only incidental to the 
main theme and the principal priorities 
—industrial dark smoke, one; domestic 
smoke, two; special processes, three; 
which I outlined to you when I was 
privileged to speak at the beginning of 
this meeting. I think it would be a 
mistake to try and focus attention on 
matters of that kind, which, in any 
event, are largely administrative in 
character, and I do not think that one 
ought to try and write them into a 
central Government measure of this 
kind. 


Dr. C. F. Lynch, Medical Officer of 
Health, Dover: It seems to me that one 
of the main difficulties is likely to be 
the proviso of “ practicability’ con- 
tained in several clauses of the Bill. 
For example, what effective steps can 
be advised in the case of serious pollu- 
tion of the atmosphere from a_ blast 
furnace of modern design when the 
cause is believed to be the inferior type 
of scrap iron received and to a lesser 
extent the inferior coke fuel, both 
of which it is pleaded are unavoidable, 
and when such additional preventive 
measures as gas washing or much 
higher stacks are rejected as uneconomic 
and impracticable ? 


Mr. Nabarro: The President has 
just whispered to me they do not put 
scrap iron in a blast furnace. There 
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may be something in that, but this 
question, of course, is directed against 
the scheduled processes listed in the 
Beaver Report, and which form the 
subject of Clause 13 of the Govern- 
ment’s Bill. I referred to the Alkali 
Inspectorate earlier and whether they 
ought to have complete autonomy or 
whether the bigger local authorities 
ought to govern themselves. I do 
remind the questioner and the audience 
that, under the conditions of the 
Government’s Bill, the Minister has 
powers to add to those processes. 
Now, if the processes referred to in 
this question are not already contained 
within the Bill, then the Minister can 
add such a process to those already 
listed, which seems to me to be the 
proper recourse. I do not think that 
it is legislatively practicable to list in a 
Government Bill dozens and dozens 
of individual technical processes in a 
wide range of industries. That is not 
the purpose of Parliament. Parlia- 
ment delegates authority and responsi- 
bilities to the local authorities, to the 
Alkali Inspectorate and so on, and 
there is a Minister answerable in 
Parliament for all of the processes 
concerned, and it is much better to 
leave it on that generic basis rather 
than to seek to particularize with 
individual specialized processes. 


Mr. T. Williams, Chief Sanitary 
Inspector, Bolton: We have in Bolton 
at least 24 old age pensioners in the 
smokeless zone. When it comes to the 
cost of converting a dwelling house, 
usually at low rent, to complete smoke- 
lessness, the estimate of the Beaver 
Committee of £10 is quite unrealistic. 
It is in fact nearer to £25 or sometimes 
£30. How can the difference between 
the 70 per cent. from Central and Local 
Government funds be bridged when that 
30 per cent. presumably is to be found 
by the occupier? Now, lest someone 
should say that the owner can do it and 
that there is the right to cppeal to a 
court, I would say our experience is that 
an old age pensioner is usually, because 
he is in the evening of his life, unwilling 
to go to court, and is usually not 
sufficiently au fait with legal procedure 


despite advice, to take action via the 
court. 


Mr. Nabarro: I will reply very 
briefly to this admirable point, and 
I am grateful to Mr. Williams for 
raising it. The position is that under 
the Bill 70 per cent. can be provided 
from public funds, leaving 30 per cent. 
If the cost of the replacement appliance 
is therefore, for the sake of example, 
£15, or the cost of conversion is £15, 
£4 10s. Od. does fall on sources other 
than the authorities. In certain cases, 
a small minority, it will be difficult for 
that money to be found. I can only 
say at this juncture that I have made 
a note of this point, and when the 
clause is discussed in Committee at 
the House I will raise it and endeavour 
to obtain some satisfaction for you, 
Mr. Williams, and your colleagues. 


Twice within the last three weeks 
Mr. Nabarro has spoken about the 
influence exercised in the preparation 
of the Bill by the F.B.I. I would like to 
ask him, as both a member of that body 
and a Member of Parliament, how he 
will propose to obviate what is no doubt 
a very influential and forceful opposition 
when the Bill is passing through the 
House ? 


Mr. Nabarro: I am grateful to you, 
Sir, for seeking to negative what I 
consider to be routes of escape from 
the principle that all of us espouse and 
have at heart. Everybody in the 
British nation today believes that 
clean air is a jolly good thing. A very 
large percentage of the British nation 
have not got a clue as to how it may 
be achieved, and a lot of them, once 
they hear the details of how it is going 
to be achieved, are in opposition to it. 
I have pinpointed this morning the 
seven year in extremis provision for 
dark and black smoke. By seeking to 
reduce that to three years, I am 
negativing what has been sponsored 
from certain quarters and by certain 
bodies. That is my Parliamentary 
prerogative and function, and I am sure 
~ Mr. Robens will be with me. 


Mr. Winchester, St. Pancras: We 
have heard that you cannot stop puffers 
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puffing. I come from a borough in 
which we have three main line stations. 
Associated with each station is a motive 
power depot. At these depots any- 
thing up to 100 express locomotives are 
serviced daily. At any one time there 
are 40 locomotives in steam or, in fact, 
under smoke. It is all very well to think 
of railway smoke as an isolated engine 
at the end of a platform tranquilly 
emitting smoke. It is also very well to 
think of smoke emanating from perhaps 
one or two engines in goods yards. So 
far as St. Pancras is concerned, when 
there are 40 steam express locomotives, 
each one emitting only a little smoke, 
adjacent to residential property, then 
there is a problem comparable to any 
industrial installation similarly emitting 
smoke. So far as St. Pancras is con- 
cerned, we shall not be satisfied unless 
there is legislation to stop the ordinary 


puffer puffing even one puff of smoke. 


Mr. Nabarro: I come well qualified 
and equipped to answer Mr. Win- 
chester from St. Pancras because I 
have followed with the greatest interest 
the activities of the Chalk Farm 
Residents’ Association in their action 
against the British Transport Com- 
mission which arises from the smoke 
nuisance at the Camden Locomotive 
Depot on the London Midland 
Region. The Chalk Farm Residents’ 
Association among other things have 
said: ‘‘ Why not eliminate this smoke 
by requiring that a large duct be fitted 
to the locomotive shed, so that all the 
smoke from the railway engines may 
be channelled up this one duct, carried 
to a great height and thereby dis- 
persed? ’’ That, of course, neglects, as 
I see it, the fact that most of the 
nuisance does not arise from loco- 
motives in the shed. Most of the 
nuisance arises from the locomotives 
in the yard adjoining the shed, and 
they are locomotives that have come 
off express trains or are about to be 
coupled to express trains; and I see 
little chance of really effective legisla- 
tion to prevent such railway engine 
smoke. It is an administrative act. 
The modernization and re-equipment 
programme of British Railways, to be 


implemented over twenty years at a 
cost—at today’s prices—of about 
£1,200 million, envisages widespread 
electrification and dieselization of 
traction and equipment. That is the 
answer. 

It is, in my view, impracticable and 
unrealistic to repeat what the Railway 
Acts of 1845 and 1868 said, which was 
that the owner of a railway engine 
would be culpable if he allowed it to 
produce any smoke. The position is 
very largely the same today, and while 
by this Bill we try to minimize the 
nuisance by repeating that it is an 
offence, the real answer is long-term 
and administrative, namely, the electri- 
fication and dieselization of the rail- 
ways, with the additional electricity 
supplied, I sincerely hope, by atomic 
power. 


Mr. W. Bate, Wallasey: The point I 
wish to raise and the question I wish 
to put to the panel is what Mr. Robens 
will probably describe as a Committee 
point. It is a very important one and is 
concerned with Clause 9, on the repay- 
ment of contributions by the local 
authority in respect of adaptation of 
fireplaces. I would like to know whether 
the speakers think that the following 
construction of the clause is correct and 
whether it was intended; and if so, will 
they seek to alter it? Clause 9 author- 
izes a local authority to make these 
contributions where the alterations have 
been carried out. The words are: 
‘after the confirmation of the order, 
but before the order comes into opera- 
tion.’ The section also authorizes a 
local authority to serve notices to 
require the adaptation. Now let us 
assume that the local authority finds 
itself bound to serve a notice to require 
adaptation. If the person concerned 
complies with it within this period, after 
the order has been confirmed, but before 
the order comes into operation, all well 
and good: he gets his allawance. Let 
us suppose that he does not comply with 
the notice until after the order has 
come into operation. He does not get 
his contribution. Let us suppose then 
that the local authority takes action in 
default. What happens then? The local 
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authority, according to my construction, 
is only entitled to recover three-tenths 
of the cost. Is that a correct construc- 
tion, and if so, is it not completely 
screwy ? 


Mr. Robens: Our friend was _ per- 
fectly correct when he said it was a 
Committee point, because I have heard 
speeches like that hundreds of times in 
the House of Commons in Committee. 
They do not usually end by asking “* Is 
it screwy?’’ But the purport is there 
just the same. Now there will be a 
very large number of these points. It 
is the sort of thing that is argued in 
Committee, and there is no doubt 
everyone here can read this Bill and 
they can say “now, how do you 
construe clause so and so?” In this 
event what happens, and in another 
event, what happens there? Hypo- 
thetical cases are raised, and one 
could have an entertaining day dis- 
cussing these things, but I would 
suggest that the local authority asso- 
ciations ought to have all these local 
authority points put to them so that 
they can te examined. They may 
come to the conclusion, with all their 
expert knowledge, that a clause is not 
clear and it ought to be made clear, 
or that the purpose of the clause will 
not be served by the words that are 
used in the clause—and they have very 
excellent officers who are abie to draw 
briefs with arguments based upon 
experience. The Committee that will 
be dealing with this Bill, 1 can assure 
you, will be a very objective Com- 
mittee. It will not be arguing out 
politics, and I am sure that the 
Government speakers wil! not be 
insisting that their particular clauses 
must be carried, because it is a matter 
of Government business, but they will 
look at it objectively. Therefore, I 
would urge every single delegate here 
who has views, particularly officials of 
local authorities, to use the local 
authority associations as a channel for 
bringing all these odd points in so that 
they can prepare, well in advance, the 
sort of questions and arguments that 
ought to be used in Committee. I am 
quite sure that this is very good advice. 


Otherwise you would find that you 
could take this Bill and you could go 
on arguing for days about it, and you 
might just be duplicating one another. 
Therefore, I do urge you to use your 
local authorities for raising these small 
points, so that they can examine them, 
and when the Committee stage is 
reached all these points can be 
thoroughly discussed. 


Mr. A. Ludgater, Solid Smokeless 
Fuels Federation: Would not the most 
economical, viewed in its widest sense, 
nationally and generally, means of 
increasing availability of solid smokeless 
fuels be the increase in production by 
straight carbonization methods of coal 
as in existing practices in gas works 
and coke ovens ? 


Mr. Nabarro: That is, of course, 
true, theoretically, and there is the 
practical consideration that vast and 
complex plants would be required to 
increase the carbonization facilities. 
My personal view is that the appendix 
published in the Beaver Report by Dr. 
Foxwell is the most illuminating and 
informative short treatise on this very 
difficult problem. No doubt there 
will be an increase in carbonization 
facilities. As I said earlier this morn- 
ing, I want to see an increase as well, 
in the smokeless solid fuel production 
facilities both of the Coal Board and 
of private firms. I think an aggrega- 
tion of those three factors ought to 
provide sufficient smokeless fuels for 
the expansion of smokeless zones pro- 
vided there is proper Ministerial 
control, as surely there will be, over 
the rate of the expansion of those 
zones. 


Mr. C. H. Crawford, Brierley Hill: 
Mr. President, I was quite prepared for 
my question to be read from the table, 
but Iam concerned that in the removal 
of powers from the local authorities 
there has been a suggestion that certain 
authorities should be allowed to retain 
the special processes. In my _ view, 
it is no use allowing those local 
authorities or any local authorities to 
retain those powers unless you give them 
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the same control over these special 
processes that the Alkali Inspectorate 
has. We know that in other industries, 
control went over to Ministries. It 
was said that the local authorities did 
not do the job. But the Ministry, when 
it took it over, was given additional 
powers with which they were able to use 
a bit more force, and I wonder whether 
you can help on this particular point ? 


Mr. Nabarro: With respect, you 
have said almost exactly what I said 
an hour ago, almost exactly. The 
plain fact of the matter is that the 
majority opinion, I believe, among 
the local authorities and informed 
circles elsewhere, is that autonomy 
for the special processes should be 
retained by the big authorities, and 
that they should be able to go for 
advice to the Alkali Inspectorate if 
they wanted, but the Alkali Inspect- 
orate should continue to administer 
in the case of the smaller authorities. 
You come from Brierley Hill; that is 
the authority next door to Kidder- 
minster, which I sit for, so I know 
Brierley Hill very well. Without being 
at all derogatory about Brierley Hill, 
it has not available the facilities, as a 
local authority, in regard to these 
special processes, such as the City of 
Manchester, or the City of Liverpool, 
or the City of Sheffield could have, 
and there must be that distinction 
between such authorities. Other than 
that, the powers of the Alkali Inspect- 
orate are adequate so far as practical 
means of reduction of emission of 
fumes are known, but there are very 
many such processes, as my friend 
Dr. Parker, seated in the audience, 
will be the first to agree. In the case 
of many of these processes, there is no 
practicable means known of preventing 
the emission of the fumes unless the 
plant were shut down altogether. Such 
a course would be unthinkable as many 
of these plants are vital to our National 
Economy. 


Cllr. T. E. Morgan: Lama miner. I 
come from a mining area, and I repre- 
sent a local authority which is ringed by 
collieries. A short distance away from 


there we have quite a lot of industrial 
plants in Doncaster, which is only two 
and ahalf miles away. While the N.C.B. 
have gone to enormous expense to put 
in modern ways of feeding the boilers, 
we still get a terrific amount of smoke 
and sulphur smells from what they tip 
on the refuse tips, which are an awful 
sight around most collieries. I would 
like to know from the panel if they feel 
that sore form could be put into the 
Bill whereby anyone who has a tip of 
such a kind must at least reduce the 
smells and fumes and smoke which 
come from them? 


Mr. Nabarro: I am grateful to you. 
You are one of the most important 
men in the Conference because you 
are a miner. The Bill says this on 
Colliery Spoilbanks: ‘‘ Subject to the 
provisions of subsection 3 of this 
section, the owner of a mine or quarry 
from which coal or shale has been, is 
being or is to be got, shall employ all 
practicable means for preventing com- 
bustion of refuse deposited from the 
mine or quarry and/or preventing or 
minimizing the emission of smoke and 
fumes from the refuse, and if he fails 
so to do he shall be guilty of an 
offence.” Thus only the National 
Coal Board can find the answer to 
this! But there it is, in black and 
white, and it is going to be a difficult 
thing to deal with colliery spoilbanks 
all over the mining areas. Mr. 
Robens sits for a mining constituency, 
and he knows the problem better than 
I do. I have not a single coal mine 
left in my constituency. 
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The Chairman, Sir Ernest Smith: 
i think we have had a most marvellous, 
constructive, and useful discussion. 
I think we are very much indebted to 
two experts to come and give us first- 
hand replies and advice on all these 
matters. The questions that have 
been put have been intelligent and 
useful, and we have, all of us, got a 
very much clearer idea of what the 
problems are of getting this Bill 
through. I have the very greatest 
pleasure in thanking Mr. Alfred 
Robens and Mr. Nabarro for coming 
here today at considerable incon- 
venience and giving us the very best 
advice they can, and would be glad 
if you would show your appreciation. 
(Applause) 


Mr. Nabarro: This session would 
not be complete without my voicing, 
on behalf of Mr. Alfred Robens and 
myself, our appreciation to your 
President, Sir Ernest Smith, for the 
admirable way in which he has con- 
ducted the affairs of this tumultuous 
meeting this morning. Mr. Robens 
and myself—I know I speak for both 
of us—are delighted to have come 
here and to have been able to speak 
to a body whi h has been at the spear- 
Fead of the attack upon atmospheric 
smoke pollution for many years. And 
please believe this, Ladies and Gentle- 
men, as a final word through your 
President, the passing of this Bill and 
its reaching the Statute Book in the 
early months of next year will not in 
any way diminish the importan.e of 
the work of this Society. 
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Alderman C. P. Russell, C.V.O., J.P. 


1. Genesis of the Churchill Gardens 
Housing Estate and the District 
Heating Scheme 


(a) Post-War Housing 


While London was still healing the 
wounds inflicted during the blitz of 
1940-41, the Westminster City Council 
was already making plans to carry out 
a programme of post-war housing. 
By October 1943 the Council had 
decided upon the site and extent of its 
major housing scheme. 

The site selected was one of 33 acres 
fronting Grosvenor Road and the 
River Thames and bounded on the 
north by Lupus Street, 150 yards east 
of the Grosvenor Road railway bridge 
over the Thames. 

Many of the buildings on this site 
had been completely destroyed; others 
were severely damaged; and the re- 
mainder were for the most part 
obsolescent or nearing the end of their 
useful life and the whole area called 
for development. 

In Westminster land is very ex- 
pensive and the only economic form of 
development for housing must include 
a preponderance of tall blocks of flats. 


A public architectural competition 
was held in 1945-46 and the winning 
designs were submitted by Messrs. 
Powell and Moya. Their scheme 
provided for the erection of a series 
of blocks of seven and nine stories, 
with smaller blocks and terrace houses 
and maisonettes, sufficient to accom- 
modate 1,650 families. 

The scheme is of necessity being 
carried out in four sections, and work 
was commenced on the first section 
in 1948, Section II in 1953, and on 
Section ITI in 1955. Section IV should 
commence in January, 1957. 


(b) Space heating and domestic hot 
water 


The conditions of the Architectural 
Competition required central heating 
and a constant supply of hot tap water 
to be provided for each flat and pro- 
hibited the provision of open fire- 
places. 

Originally the Council had in mind 
the construction of two boiler houses, 
each to meet the requirements of about 
one-half of the new housing estate; 
in other words the provision of central 
heating and hot water on traditional 


lines. But in 1946 it addressed itself 
very seriously to the question whether 
the boider concept of district heating 
from an existing source of heat could 
be realized. 

On the other side of the river and 
within half a mile of Churchill 
Gardens was Battersea Power Station 
with an abundance of exhaust steam. 
Sir Leonard Pearce, the Engineer-in- 
Chief of the London Power Company, 
was sympathetic to tentative enquiries. 
Under the river was a tunnel carrying 
the Metropolitan Water Board’s mains 
and capable of accommodating con- 
duits carrying hot water from the 
Power Station to the fringe of the new 
estate. Next door, at Dolphin Square, 
there was a potential customer whose 
patronage could overcome a major 
teething troubie—the scarcity of con- 
sumers during the early stages of 
development when only a few blocks 
of flats in Churchill Gardens would 
be occupied. 

The omens appearing propitious, 
the Council invited the late Mr. S. B. 
Donkin of Messrs. Kennedy & Donkin 
to examine the problem and submit a 
comprehensive report. 


(c) Mr. Donkin’s Report 


Mr. Donkin’s Report was con- 
sidered by the Council in October, 
1946. It was a formidable document 
containing an exhaustive examination 
of three alternative methods of pro- 
viding district heating to the Churchill 
Gardens Estate (a central boiler house, 
a heat electric station, a heat pump) 
as well as the possibility of bringing 
heat from Battersea Power Station. 

The Report drew attention to: 

(a) the principal advantages of dis- 
trict heating—prevention of at- 
mospheric pollution, saving of 
fuel and economy of labour; 
and 

(6) the conditions at Churchill Gar- 
dens which were favourable to 
the installation of district heat- 
ing—a dense population (200 
persons to the acre, 55-60 flats 
per acre) having a common land- 
lord, estate roads under which 
conduits would be placed, the 
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proximity of the Power Station 
and the presence of tunnels 
under the Thames. 

Estimates of cost prepared by 
Mr. Donkin (based on prices then 
prevailing) showed that heat pur- 
chased from Battersea Power Station 
could be economically sold to the 
consumer at a price of approximately 
54d. per therm as against slightly more 
than 6d. if a central boilerhouse were 
installed; that the average weekly 
charge to a tenant would be about 
4s. 9d. per week; and that if con- 
ventional methods were adopted a 
tenant would have to pay about 
7s. 9d. per week for half the amount 
of heat which would be supplied by 
district heating. 


>) 


2. Westminster City Council’s de- 


cision to adopt District Heating 


On the strength of Mr. Donkin’s 
Report the City Council decided that 
on financial grounds and in view of 
the overwhelming environmental and 
other advantages it should adopt the 
system of obtaining heat from the 
Battersea Power Station. 

Statutory powers were necessary, 
because, although the Council could 
lawfully supply the tenants of its 
housing estates with space heating 
and hot water it had no power (1) to 
break open streets for the laying of 
conduits, or (2) to sell heat to the 
occupiers of premises outside the 
housing estates who could use the 
scheme to advantage. — 

The Council’s application to Parlia- 
ment evoked opposition from existing 
suppliers of heat and comments from 
Government Departments. In con- 
sequence the powers granted to the 
Council to establish its district heating 
undertaking were conditioned by re- 
quirements for, inter alia: 

(1) the Council’s proposals (in- 
cluding the standard of heat to 
be supplied) to be submitted to 
the Minister of Fuel and Power 
for approval, and for gas, water 
and electricity undertakings 
operating in the area of supply 
to make representations to the 


Minister to secure the protection 
of their mains; 

(2) the heating charges made by the 
Council to be so fixed that as far 
as is reasonably practical the 
income from the undertaking is 
not less than the expenditure on 
the undertaking; 

(3) the Council to keep a separate 
account of the undertaking; 

(4) the Council to give any electricity 
and gas undertakers such in- 
formation about the working 
of the undertaking as they may 
reasonably require; 


3. The Scheme in Operation 


(a) Growth of the Undertaking 

Space heating and hot water was 
first supplied to 104 flats in Churchill 
Gardens on February 20th, 1951. 

On September 25th, 1951, the 
undertaking was connected with Dol- 
phin Square to supply space heating 
and hot water to 1,200 flats and the 
guest rooms, restaurant, shops, offices, 
swimming pool and garage which were 
formerly supplied by the boilers in 
Dolphin Square. 

By September 17th, 1952, .the 
undertaking was connected to a block 
of 74 flats in Russell House, which 
had previously been provided with 
space heating and hot water by boilers. 
- Today the undertaking supplies heat 
and hot water to the following 
premises : 

1,054 flats and other dwellings 
occupied by tenants of the Council. 
These tenants must pay the weekly 
charges fixed by the Council (see 
post). 

1,200 flats in Dolphin Square by 
arrangement with the landlords who 
purchase heat from the Council 
under a contract providing for the 
payment of an annual sum and a 
charge for each therm as measured 


by meter. 
A further 837 flats, etc. in 
Churchill Gardens and Abbots 


Manor will eventually be connected. 
The foregoing represents the extent 
of the scheme at present in the con- 
templation of the City Council. 
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Whether the Council will eventually 
decide to extend it further remains an 
open question for the time being. In 
theory and in law the Council can 
extend the scheme to any premises 
within the City’s boundaries but there 
is not only a limit to the amount of 
heat which can be economically pur- 
chased from Battersea Power Station, 
but a point at which the expense of 
laying extensions to conduits is not 
justified by the revenue from the 
extension of the undertaking. 


(b) Finance of the Scheme 


The late Mr. Donkin’s estimates of 
cost were based on the only materials 
available to him—current prices in 
1946 and probable increases. The 
sharp but sustained rise in the cost of 
labour and materials and fuel which 
have since taken place were neither 
foreseen nor foreseeable. 


(c) Cost 


To date the costs incurred by the 
Council in providing the heating 
undertaking are as follows: 
Capital expenditure (e.g. 

mains, structure of pump 

house) up to 31.3.55 
Capital charges per annum, 

1954-55 : 
Working costs per annum, 

1954-55 oe ; 
Total capital charges and 

working costs per annum, 

1954-55 , 
Total cost in pence per 

therm of heat purchased 

from Battersea Power 

Station 


£250,000 
£11,800 
£42,300 


£54,100 


9.33d. 


(d) Charges to Occupiers 


For the purpose of charges the 
occupiers are divisible into two broad 
categories: 


(1) Tenants of Council’s Residential 
Accommodation 


These are the occupiers whom the 
scheme was primarily intended to 
serve. The conditions of their tenancy 
require them to pay the heating charge 
prescribed from time to time by the 


Council. They do not escape liability 
to pay the charge if they refrain from 
using the hot tap water or the radiators 
—the Council could not possibly 
embark on an undertaking of this 
magnitude if it were a matter of dis- 
cretion for each individual occupier to 
pay the Council for district heating or 
to escape payment by purchasing heat 
for space heating and hot water from 
other sources. 

The problem of fixing appropriate 
charges arose when the first blocks of 
flats in Churchill Gardens was con- 
nected to the undertaking at the end 
of 1950. The Council recognized that 
in the early days when few flats were 
occupied it would be involved in a loss; 
but that this loss would decrease pro- 
gressively as more and more flats were 
occupied and might well be expected 
to be converted into a profit. It there- 
fore made no attempt in 1950 to 
impose a charge which would secure 
recoupment of the annual capital and 
working costs payable at that time. 
Instead it was content to make the 
following interim scale of charges: 


Charge 
Size of flat per week 

sd. 

Bed-sitting room Si 
Two room Gat 
Three room 8 0 
Four room OGD 
Five room - 10 9 


By 1952 it had become apparent that 
in view of increases in the cost of 
labour, materials and fuel since 1950, 
delays in the construction of new 
flats, rises in interest rates and the 
demand for space heating to be main- 
tained until 11.30 p.m. instead of 
10 p.m., it would be necessary sub- 
stantially to increase the then current 
charges to enabie future income to 
meet the outgoings and to pay off 
the accumulated deficit within 20 
years. The Council therefore pres- 
cribed a new scale which increased the 
weekly charges by about 18 per cent. 

By July 1954 not only had further 
increases been made in the cost of fuel 
at Battersea Power Station, but 
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experience had shown that a great deal 
more heat was being consumed than 
had been expected. It was therefore 
necessary to increase ihe charges fixed 
in 1952 by approximately 124 per cent. 

The charges for heating and hot 
water at present in force are: 


Bed-sitting room 4s. 10d. 
Two-room flat 8s. 9d. 
Three-room flat 10s; 7d. 
Four-room flat 1280 6d: 
Five-room flat 14s, 42d. 


The annual income from the 1,030 
flats of the Council’s estates in 1954-55 
was £29,000. 


(2) Dolphin Square and the occupiers 
of premises other than residential 
accommodation belonging to the 
Council. 


The charges paid by these occupiers 
are agreed ad hoc having regard to the 
estimated amount of heat made avail- 
able to them, except in the case of 
Dolphin Square where the actual 
amount supplied is measured by meter 
and paid for. 

The annual income from this class 
of occupier at present amounts to 
£24,300. 


(e) Summary of Finance 


(i) During the year ended March 
3ist, 1955— 
(a) the cost falling on the Council 
was £54,100 
(b) the charges recovered from 
occupiers were £45,100 

(ii) When the scheme is complete it 

is estimated that— 

the total capital expenditure will 
be £300,000 

the annual capital charges will be 
£16,300 

the annual working costs will be 
£57,000. 

On this estimate the heating charges 
at present in force would enable the 
undertaking when complete to be 
financially self-supporting. 


(f) Operating Experience 


When dealing with very large 
numbers of flats with differing aspects 
and differing constructions, e.g. brick 


load bearing walls, monolithic rein- 
forced concrete construction, blocks 
ranging from three to eleven storeys, 
maisonettes, etc., the technical pro- 
blems involved in ensuring that each 
dwelling is heated to the same standard 
become very complicated and _ in- 
extricably mixed with the architectural 
side of the problem. 

It became evident some time after 
the Undertaking commenced to oper- 
ate that one of the main problems 
would be to educate the new tenants 
in the ways of extracting the maxi- 
mum benefit and comfort from the 
new heating medium. The great 
majority of the tenants had only had 
experience in traditional methods of 
heating with the coal fire as the focal 
point of warmth and comfort, and so 
an illustrated pamphlet was issued to 
all tenants setting out a series of Do’s 
and Dont’s concerned with the 
judicious use of doors and windows 
and the slow building up of warmth 
in a room after the windows have been 
left open. It was also necessary to 
point out that although hot water was 
available in plenty, the extravagant 
use of hot water was in fact wasting 
heat and this eventually would become 
an increased charge on their pockets. 


(g) Operating Conditions 


The system is designed to keep 
living-rooms at 65°F. and bedrooms 
at 60°F. and 55°F. (according to the 
estate), with an outside temperature of 
30°F. In practice, living-room tem- 
peratures are on the average nearer to 
70°F., especially in the evenings. It is 
remarkable that although the heating 
is shut down during the night hours, 
the temperature drop is only of the 
order of 2°-3°F. 

The hot water supply is by bulk 
calorifiers in the basements of the large 
blocks which in some cases serve small 
blocks as satellites. The supply is 
kept at about 130°-135°F. and the 
estimated demand is 15 gallons per 
head per day. 

The heating season extends nomin- 
ally from October Ist to April 30th, 
but the Council retains discretion 
either to lengthen or shorten the season 
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at either end, according to the weather 
conditions at the time. This, of 
course, works to the tenants’ advan- 
tage. Each day, in the season, the 
heating pumps are started at 6 a.m. 
and closed down at 11.30 p.m., except 
at the beginning and end of the season 
when appreciable economies can be 
effected during spells of hot weather 
in April and October. 


(’) The advantages of the scheme 


As has been related in this paper, 
the area ripe for development in 
Westminster possessed all that is 
required and therefore the advantages 
of having such a system can be 
enumerated as— 


(a) the provision of an ample, cheap 
and convenient form of heat for 
space heating and for hot tap 
water in an urban area. 

(6) The prevention of atmospheric 
pollution. 

(c) A considerable saving in the 
amount of coal used per annum 
per head of population. 

(d) A saving in labour and increased 
cleanliness, especially in domes- 
tic premises, both interior and 
exterior. 

(e) A consequent improvement in 
the standard of living conditions. 


By 1960, when the original demands 
have been met, there will be some 
11,000 people living in the 3,200 or so 
dwellings and it is estimated that about 
11,000 tons of coal per annum will be 
saved, as compared with providing 
the same standard of space heating 
and hot water by normal central heat- 
ing boilers at Dolphin Square and 
Russell House (1,294 flats) and tradi- 
tional methods of heating (coal, gas, 
etc.) to the remainder providing only 
a much lower standard of amenity. 

All this without the emission of any 
smoke or fumes of any kind other than 
that produced at the Power Station 
which would be produced in any case. 
In fact a truly smokeless zone. 


(i) Possible disadvantages 


1. Of course like all highly cen- 
tralized schemes one inevitably has to 


consider the possibility of a break- 
down and its results. 

Fortunately if there were a break- 
down of apparatus at Battersea Power 
Station an alternative source of heat 
could quite quickly be provided. 

The other possibility of a fracture 
of the mains is not thought to be 
material and if it did occur it could be 
repaired in a short time. 

Each flat is provided with power 
points for electric heating and most 
tenants cook by gas so that not much 
discomfort would follow for the short 
period required to make repairs. 
Electric power points are installed to 
enable the tenants to supplement their 
central heating under extreme con- 
ditions of cold or for those tenants 
who wish for a higher temperature 
than is provided. 

It would not have been economically 
practical for the scheme to have been 
designed to meet these extremes 
entailing as it would larger mains, 
greater storage capacity and larger 
radiators in the flats. All of this extra 
provision would have been unneces- 
sary except for a few days in a heating 
season. 


2. The only other possible dis- 
advantage is that tenants are required 
to pay the same weekly charge all the 
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year round, irrespective of their use 
of the service or their ability or willing- 
ness to buy the comfort provided. 
This comfort, it must be admitted, is 
greater than the majority of them 
might consistently provide for them- 
selves. In hard times they would no 
doubt economise to a certain extent in 
purchase of fuel and the use of hot 
water. 


But experience has shown that once 
having experienced the luxury of the 
service, tenants appear to be quite 
content and there is a keen demand for 
accommodation in Churchill Gardens. 


(j) Conclusions 


After five years’ experience the 
scheme has proved to be a complete 
success and a much _ appreciated 
amenity by the tenants. At the same 
time it is only right to point out that 
the conditions in Westminster were 
peculiarly favourable. The presence 
so near of Battersea Power Station, 
the existing tunnel under the river and 
the existence of Dolphin Square with 
1,200 flats and other services to be 
supplied with heat at the inception of 
the scheme were factors which have 
had a material effect on its successful 
development. 
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The supply of heat for the Pimlico 
‘District Heating Undertaking is pur- 
chased by the Westminster City 
Council from the Central Electricity 
Authority at Battersea Power Station 
were it is metered. The heat: is 
delivered to the Pimlico Estates in the 
form of hot water passing under the 
River Thames through pipes laid in a 
tunnel belonging to the Metropolitan 
Water Board. The general layout 
of the Scheme is shown on_ the 
attached figure. On the left side of 
the figure, Battersea Power Station is 
shown and in the lower right-hand 
corner two back pressure  turbo- 
generators with heat exchangers and 
circulating water pumps are indicated. 
The heating water is transmitted 
through heating mains in the tunnel 
to the sub-station at Churchill Gardens 
of which a typical block of flats is 
shown on the right. The heating 
water is circulated from the sub- 
station by an independent set of pumps 
to the radiators and calorifiers in the 
flats in Churchill Gardens, Dolphin 
Square, and the recently completed 
extension at Abbots Manor. 

The water which circulates under 
‘the river is heated by the exhaust 
steam leaving the back pressure 
turbines which is condensed in the heat 
exchangers or calorifiers through 
which the heating water circulates. 
It is a most important feature of the 
Scheme that no provision is made for 
discarding heat to the river as in the 
case of conventional condensing tur- 
bines. 

As in all other schemes using com- 
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bined heat electric generation, pro- 
vision has to be made for the demand 
for electricity not synchronizing with 
the demand for heat. In previous 
schemes this difficulty has been sur- 
mounted by the use of conventional 
condensing plant which dissipates any 
heat leaving the turbines in excess of 
that required for heating purposes. 

In the case of the Pimlico Scheme 
the back pressure turbines are operated 
during the winter months to supply 
electricity as and when it is required 
at Battersea Power Station and excess 
heat is stored in the heat accumulator 
shown on the attached figure. The 
accumulator also serves to supply heat 
to the blocks of flats in the event of 
the exhaust steam from the back 
pressure turbines being less than 
required. If as is often the case the 
back pressure turbines are stopped, 
water is circulated through the radia- 
tors and calorifiers in the flats by the 
pumps at the sub-station, hot water 
being taken from the top of the 
accumulator and the cooled water 
pumped back to the bottom. Alter- 
natively, if circulation to the flats is 
stopped while the back pressure 
turbines are running the hot circulating 
water is delivered to the top of the 
accumulator and the cooler water is 
drawn off from the bottom. In the 
event of the pumps at Battersea and 
at the sub-station running together, 
the accumulator balances out the 
difference in heat supply and demand, 
all of which happens automatically 
as in the case of an electricity ac- 
cumulator connected across the bus- 
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bars of a direct current power station. 
By this means the combined maximum 
heat output of the two back pressure 
turbo-generators of 455 therms per 
hour, is sufficient to meet the peak 
demand of 750 therms per hour. 
This is achieved by running the sets 
continuously on cold days if necessary 
for twenty-four hours, and by making 
use of the accumulator to store the 
xcess heat output in the off-peak 
imes of demand for heat and to make 
p the deficiency of heat output during 
he times of maximum demand for 
eat. 


Reducing valves and desuperheaters 
re installed to supply low pressure 
aturated steam to the heat exchangers 
t Battersea from the 600 lb./sq. in. 
team mains in the unlikely event of 
he failure of the back pressure 
urbines, 












The Heat 
Accumulator 


The chief technical particulars of the 
combined heat electric generating 
plant at Battersea Power Station are 
as follows: 


Two machines, each 


of maximum con- 
tinuous Output .. 


Exhaust heat, per 


1,350 kW 


machine 227.5 therms/hr. 
Voltage of electric 

output . 3,300 volts 
Temperature of heat 

output or 200" F. 
Initial steam pres- 600 Ib./sq. in. 

sure. gauge 
Initial steam tem- 

perature 800°F. 
Back pressure of ex- 2 lb./sq. in. 

haust steam. gauge 
Turbine speed 10,000 r.p.m. 
Alternator speed .. 1,500 r.p.m. 
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_ The transmission mains are pro- 
vided with bellows type expansion 
pieces except in the tunnel where the 
profile of each 12 in. main forms in 
itself a large expansion point with an 
anchorage in the middle of the under 
river tunnel. The heat insulation of 
the pipes consists of cork sectional 
coverings 2 ins. thick. 

_ The accumulator consists of a ver- 
tical cylindrical vessel of steel con- 
struction with the following dimen- 
sions: 


Inside diameter 29 ft. 
Height 126 ft. 
Volume 80,000 cu. ft. 


Effective heat stor- 
__age for 80°F. rise 
Heat storage per 

cu. ft. OOO BUF: 


| It might be ainten that the heat 
content of each cu. ft. of water stored 
is ten times that of a cu. ft. of town 
| gas with a calorific value of 500 B.T.U./ 
cu. ft. 
| The accumulator is enclosed in a 
Steel- -framed glass structure which is 
138 ft. high, and is in the form of a 
‘16- sided polygon in plan. The main 
purpose of the enclosure is to enhance 
the appearance and to conform with 
the general architectural scheme of 
the housing estate, a view of which 
from the South Bank of the Thames 
is shown on the attached photograph. 
It is now four years since the 
Pimlico District Heating Scheme was 
| opened and it has been in successful 
operation without any interruption 
since then. Operating records are 
available throughout the period of 
operation of the station and consistent 
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4,000 therms 
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results have been obtained showing 
that the designed quantities of heat 
and electricity have been delivered 
for use in the blocks of flats with an 
overall thermal efficiency of 82 per 
cent. for generation and 95 per cent. 
for transmission and distribution. 


It is an important point in the 
economy of the scheme that the whole 
of the electricity produced, amounting 
to 5 kWh per therm supplied, ts 
purchased by the Central Electricity 
Authority and the revenue obtained 
forms a reduction of the total cost 
to the heat consumers. 


The Pimlico combined heat electric 
scheme has been designed as a proto- 
type scheme to demonstrate that a 
reliable supply of heat can be given 
by heat electric generation. The main 
requirement was security of supply 
and to meet this condition some re- 
duction in thermal efficiency had to be 
made by adopting the simplest possible 
design. Experience in the operation 
of Pimlico has made it clear that in 
any future schemes a higher ratio of 
electricity to heat output can safely be 
attained. 


The total saving in coal which will 
result under the ultimate Pimlico 
Scheme is estimated to exceed 3,000 
tons per annum and the heat output is 
estimated at about two million therms 
per annum. If account is taken of the 
elimination of open fires and other 
thermally inefficient methods of heat- 
ing the total saving in coal achieved 
by the Pimlico District Heating 
Undertaking will it is estimated 
exceed 10,000 tons per annum for the 
same quantity of heat supplied. 


ELECTRICAL FLOOR WARMING 


by 


J. W. Moule, B.Sc. (Eng.), M.LE.E. 


Introduction 


Electrical floor warming is a com- 
paratively new method of building 
heating, although floor warming in 
itself goes back a very long time. 
The early Koreans used it for heating 
their dwellings and it is well known 
that the Romans went to considerable 
trouble in building a system of ducts 
below their houses to enable the floors 
to be warmed from underneath. 
Their usual plan was to provide a 
heating chamber on the outer wall of 
the house, so arranged that the hot 
gases from a fire were drawn into the 
passages under the floors and escaped 
to the atmosphere through flues built 
in the walls of the building. 


Nothing much was done about 
developing this principle of heating 
until about 40 or 50 years ago when 
hot water heating in floors was intro- 
duced. This took the form of copper 
piping embedded in concrete floors. 
Hot water circulating in the pipes 
raised the temperature of the floor 
with the result that it became a large 
low temperature heat radiating area. 
The hot water system with its controls 
was rather complicated and somewhat 
expensive to install. In consequence 
it has not been greatly used in this 
country, although it is more popular 
in America. 


During the last few years con- 
siderable interest has been aroused in 
electrical floor warming, in which the 
hot water pipes are replaced by 
electrical heating cables. The funda- 
mental idea is that, whilst the building 
is under construction, small semi- 
circular metal ducts are embedded in 
the concrete floors, the ducts termina- 
ting in troughs with removable covers. 
Electrical heating cables are later 
drawn into the ducts, or they can be 
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directly embedded in the floor in 
which event the ducts are unnecessary. 
Electrical floor heating is much less 
costly to install than the hot water 
system, as the elaboration and expense 
of hot water pipes, boiler, boiler-house, 
chimney, etc., are saved. 


Electrical floor heating is in suc- 
cessful use in a large number of build- 
ings, particularly in Scotland. The 
first blocks of houses to be heated in 
this manner were 3 three-storey blocks 
of flats at Inverness. The most recent 
example is an eight-storey high block 
of flats at Kirkcaldy, although a ten- 
storey block of electrically floor heated 
flats is now under construction in 
Glasgow. 


The Kirkcaldy Flats 


The Kirkcaldy flats (Figure 1) are 
built to a ““T” shape design with 
three wings grouped around a central 
tower which accommodates lifts and 
Staircases. Each wing has a two 
apartment and a three apartment 
house on each floor, and the building 
contains a total of 48 flats. 


Figure 2 shows a cross section of an 
intermediate floor. It will be noted 
that the floor consists of hollow 
concrete Bison floor slabs covered with 
paper-bound glass insulation. The 
electrical floor warming system is laid 
out on top of the glass in the manner 
shown in Figure 3. Semi-circular 
aluminium ducts (flat side uppermost) 
are placed in parallel lines across the 
glass insulation and terminate at the 
far end of the room in the space which 
later, will be the cable trough. The 
trough will enable the heating wires 
to be installed and will also accommo- 
date the electricity supply cables. 
Expanded metal is placed on the 
aluminium ducts and clamped to them. 








Fig. 1 
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Finally a top 2 in. screed is laid, care 


being taken to work the screed 
through the expanded metal. When 
the building work is finished, the 
heating cables are drawn into the 
aluminium ducts and connected to the 
electricity supply cables by suitably 
placed terminal boxes. 

Figure 4 is a close-up photograph 
looking downwards on a trough. The 
aluminium ducts can be seen emerging 
from the screed and entering the 
trough at the bottom. The heating 
cables, after leaving the ducts, are 
“snaked” along the bottom of the 
trough to the terminal boxes, which 
also receive the steel conduit carrying 
the electricity supply cables. The 
trough has a cover which fits flush 
with the top of the floor. 

The heating cables comprise two 
cupro-nickel resistance conductors in- 
sulated by asbestos and enclosed in a 
lead sheath. The conductors are 
joined at the far end of the cable which 
is therefore a self-contained heating 
device. As the cables operate at a 
temperature of only some 180°F., 
there is no question of deterioration 
with service, and they should last 
indefinitely. If, however, a _ fault 
should develop in a heating cable, the 
cable can be readily replaced at low 
cost. 

After installation the heating system 
is completely out of sight, the only 
visible part being the thermostat 
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Fig. 3 


provided in the living-room. This 
control enables the warmth to be 
maintained at any desired level. 

It was not considered necessary to 
install floor heating in the bedrooms 
and kitchens. The bedrooms will 
probably obtain sufficient warmth 
from the heat transmitted through the 
building, but electric power points are 
provided in every room to permit the 
use of electric radiators. The Kirk- 
caldy Corporation have installed a 
2 kw electric radiator in each living 
room, and this serves to provide a 
focal point in the room as well as any 
additional warmth which may be 
required during extremely cold 
weather. 


Off Peak Use of Electricity 


An outstanding feature of electrical 
floor warming, when installed in 
concrete floors, is that the use of 
electricity can be confined to the 
electricity “off peak “apenods., 1 his 
generally permits the application of an 
advantageous “* off peak ”’ tariff which 
in the case of the Kirkcaldy flats is 
0.7d. per unit. Electricity supplies are 
available during the night-time and 
for a few hours in the middle of the 
day. During these periods the con- 
crete floors are heated up to the 


required value (determined by the 


setting of the thermostat) and the 
immense amount of heat stored in the 
floor is sufficient to maintain the 
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required standard of warmth through- 
out the period the supply is not avail- 
able. Tests have proved that no 
appreciable drop in the internal tem- 
perature of a floor heated building 
takes place during the five hours 
following the switching off of the 
electricity supply. 

The lighting installation, electric 
cooker, and the power plugs are of 
course connected to the normal 
electricity supply which is charged at 
the standard domestic tariff. Each 
tenant is provided with two electricity 
meters, one to measure the units con- 
sumed by “off peak’? use and the 
other to measure the supply taken for 
lighting, cooking and other uses. 


Water Heating 


Although the provision of hot water 
to the tenants of the flats is quite 
separate from the space heating 
system, it is felt that a few details of 
the electrical water heating system 
would be of interest. 





Fig. 5 


The electrical water heater is illus- 
trated in Figure 5. It is a 42 gallon 
cistern type electric storage water 
heater and contains 30 gallons of hot 
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water. The water heater is connecti 
to the ‘“ off peak’’ supply and tt 
tenant therefore enjoys the benefit 

the ** off peak ”’ tariff for water heatii 
as well as for floor warming. TT 
30 gallons of really hot water, whi 
is available every morning, is sufficies 
to meet the normal household nee: 
until the electricity supply is agas 
available during the period of th 
midday boost. The special requir: 
ments of washing day are met by’ 
separate electric wash boiler which 
supplied from the ordinary electrici’ 
circuit. 


Operating Costs 


It is estimated that the annual cos: 
of heating the flats will amount to £7 
and £19 respectively for the thre 
apartment and two apartment flat 
These figures include both the floe 
heating cost and the cost of providir 
supplementary heating with electr 
radiators. 

The costs of hot water, cookin; 
lighting, etc., are expected to be abou 
£22 per annum for a three apartmer 
flat and £13 per annum for a tw 
apartment flat. 

These costs are considered quit 
reasonable having regard to th 
benefits that the tenants will enjo 
without being involved in any expend 
ture at all for other fuels such as soli 
fuel and gas. 


Advantages of Electrical Floor Warmin 


Capital Cost: Electrical floor warm 
ing can be installed at low cos 
Moreover, its adoption for a buildin 
results in substantial savings in builc 
ing costs, as no fireplaces or flues ar 
required for the individual dwelling: 
and no boiler-house, boiler, or chimne 
are required for the building as 
whole. 

The rewireable type of electricz 
floor warming such as that installe 
in the Kirkcaldy flats costs abou 
£25 per kw, that figure including a 
associated electrical work. The tote 
loading of the floor warming installa 
tion is 148 kw, i., an average c 
just over 3 kw per flat. 
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Fig. 6 


As already indicated, the electrical 
heating cables can be directly em- 
bedded in the floor with consequent 
reduction in cost. A floor warming 
scheme can be installed on these lines 
for £12 per kw, including all asso- 
ciated electrical work, but such a 
system has the disadvantage that the 
heating cable cannot be replaced 
without breaking up the floor. It 
should be added, however, that electric 
heating cables are extremely reliable 
and the risk of breakdown is therefore 
remote. 

Comfort: Figure 6 shows the result 
of actual tests taken in a building 
where both floor heating and ordinary 
convection heating are installed. It 
will be noted that, with electrical floor 
heating, the temperature is greatest 
near floor level and at a minimum at 
ceiling level. With convection heating 
the temperature at ceiling level is 
much greater than at floor level. 
Floor warming provides heat where it 
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is most required, i.e., at a person’s 
feet and in addition the temperature is 
evenly distributed over the room. 
Floor heating minimizes air currents 
and this cuts down draughts and 
increases heating efficiency. 

The maximum floor temperature is 
about 72°F. Almost any type of floor 
covering can be used and actual 
results prove that carpet, rubber, 
hardwood, linoleum, cork and thermo- 
plastic tiles suffer no harm when 
installed in electrically floor heated 
buildings. 

Cleanliness: Electricity is the clean- 
est of fuels to handle and to use. No 
products of combustion require to be 
dealt with and this, together with the 
elimination of unnecessary air move- 
ment within the building, results in 
longer life of interior decorations. 

As the heating system is buried in 
the floor, the room space is free from 
obstructions and housework is made 
easier. 


Labour Saving: A striking feature 
of electrical floor warming is that it is 
a heating system that eliminates 
labour for the housewife and her 
husband. No trouble is involved in 
its use and it is fully automatic in 
operation. 


The Future 


The Kirkcaldy flats have been built 
to last many years, and it is important 
to consider, not only how electrical 
floor warming compares with other 
methods of heating at the present 
time, but also the comparative position 
twenty or even ten years hence. 

At present most of our electricity 
has to be produced from coal. This 
position will alter materially as the 
result of the development of nuclear 
power. The White Paper published 
in February, 1955, told of the pro- 
posed construction of twelve nuclear 
power stations during the next ten 


years, the first two being due to be in 
operation by 1960-61. In June, the 
Minister of Fuel and Power an- 
nounced the proposed construction 
of six new reactors, which are to be 
installed at Calder Hall and at Annan, 
Dumfriesshire, these being additional 
to the twelve nuclear power stations. 


The building of these nuclear power — 
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stations is an important step towards _ 
solving the nation’s fuel problem. — 


For efficient operation, the nuclear 
power station must operate con- 
tinuously, night as well as day, and 
the “‘ off peak” use of electricity will 
become of increasing importance. 
Electrical floor warming, along with 
other “‘ off peak’ joads will thus 
become ever more desirable in the 
national interest. Although _ this 
method of building heating is only 
just developing, I am confident that 
there will be great expansion in its 
use during the next few years. 


SMALL-PIPE FORCED< CIRCUPATION 


CENTRAL 


HEATING 


S. A. Burke, Ph.D., D.I.C., A.R.LC., M.Inst.F, 


A large proportion of the population 
would probably have central heating 
in their homes if they could afford it, 
but so often they are already estab- 
lished in a house by the time they can 
even consider the cost of central 
heating, and the expense of installing 
the conventional gravity system in an 
existing house is beyond the means of 
most. 

One major reason for this is that 
the pipes used in a gravity circulation 
system are usually 1 in. or 14 in. 
in size, and are too large to be left 
unconcealed in a living room. Con- 
sequently they have to be buried 


beneath floors, and are sometimes 
built into walls also. The return 
pipes, approaching the boiler at 
ground floor level, have usually to be 
sunk into ducts in the site concrete, in 
order to get past doorways and to 
permit a slight slope on the pipe for 
preventing air locks. 

The cost of pulling up floors, par- 
ticularly wood block and concrete 
ground floors, is considerable, and 
where tongued and grooved blocks or 
boards are involved, it is a difficult 
matter to replace them afterwards in a 
really satisfactory manner. 


When one adds to the costs of 


structural work the expense of re- 
decoration afterwards, it is not sur- 
prising that many people say they 
cannot afford central heating. Even 
in a new house, the cost of building 
in the pipes under the floors is quite an 
item, and some architects are averse 
to weakening of joists by notching for 
large pipes, as the high present cost 
of timber restricts joist sizes and the 
quality of the wood is by no means 
reliable. 

Accelerated systems have been em- 
ployed, in which the use of a pump or 
accelerator enables somewhat smaller 
pipes to be used, but the size of the 
pipes is still rather too large to be run 
on the surface of living-room walls. 
The pumps have sometimes been said 
to cause undesirable noise at night in a 
house, and so pipes are often left large 
enough to give an effective measure of 
eravity circulation with the pump 
switched off. 

About five years ago B.C.U.R.A. 
started laboratory experiments with a 
form of central heating which went one 
stage further. The idea was to use 
pipes of such a small size that no con- 
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cealment within floor or walls would 
be necessary. 

The pipes used in the tests were of 
1 in. bore and the resistance to flow 
was greater than could be met by the 
accelerator pumps then on the market. 
New types of pump are now available, 
however, and complete facilities for 
testing pumps are in use at B.C.U.R.A. 
including a soundproof cabinet and 
instruments for measuring the very 
small amount of noise emitted. The 
electric power consumption of these 
pumps is very low indeed. 

The laboratory tests of the small- 
pipe system were carried out with a 
thermostatically controlled boiler, 
which was kept at a fixed temperature, 
while the central heating could be 
regulated independently by means of a 
by-pass and mixing valve (Fig. 1). 
The amount of interference between 
central heating and hot water supply 
was thus reduced to a minimum, and 
it was shown that with this system 
both could be provided very satis- 
factorily for a medium size house 
(1,000-1,500 sq. ft. area) by a reason- 
ably small central heating boiler of 


SMALL BORE PIPE(* in) 


Fig. 1. Diagram showing Basic Arrangement 


30,000-40,000 B.t.u./h. rating (7-9 
sq. ft. heating surface). 

As the central heating is dependent 
on pumped circulation, the boiler 
must be connected by gravity circula- 
tion to an indirect cylinder, so that if 
the pump stops for any reason, the 
surplus heat in the boiler can be 
transferred to the cylinder during the 
period in which the boiler thermostat 
adjusts the combustion conditions. 
These gravity circulation pipes to the 
cylinder should not be less than | in. 
diameter. 

The main laboratory tests were com- 
pleted in 1954, and during the winter 
of 1954-55 two trial installations, one 
in a house and another in a bungalow, 
were tested under actual household 
conditions. By the end of last winter 
a third installation was in operation. 
The tests proved that even at night, 
when the general noise level is ex- 
tremely low, the pumps could be kept 
running without audible noise in bed- 
rooms. 


Many of the installation problems 
were met and overcome in these first 
trials, and a great deal of operating 
experience was gained. It was found, 
for example, that brick walls, plastered 
on both sides, could easily be drilled 
with holes large encugh to take the 
small heating pipes, if the correct 
procedure was adopted, and no 
‘“making good” of plaster or dis- 
temper was necessary afterwards. 


Two views of an installation in a 
house are shown in Figs. 2 and 3. 
Fig. 2 shows the pump and boiler 
used in this particular case, while 
Fig. 3 shows part of the small piping 
running along a skirting in a bedroom. 
As this piping is painted to match the 
woodwork behind, it is quite un- 
obtrusive, and part of it is normally 
hidden by furniture. 


The first trial houses showed clearly 
that the advantages of the system 
would be greatly increased if auto- 
matic control of the central heating 
could be applied. Manual control by 
the by-pass valve shown in Fig. | gave 
much better regulation of central 
heating than is possible with a gravity 
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Fig. 2. Pump and Boiler 
in Trial House 


circulation system, but it was felt that 
still better control might be achieved 
by an automatic regulator, which 
would also relieve the householder 
from the necessity for making marual 
adjustments. 


Automatic control equipment 1s 
commercially available, and is used 
in blocks of flats and some houses, 
but it is too expensive for general 
household use. In the spring of 1955, 
however, new and cheaper methods 
were developed by B.C.U.R.A. and 
are now being tested. Present indica- 
tions are that they will make this new 
form of central heating much more 
satisfactory in operation. Full details 
of the work are to be published later 
this year. 

The experience of last winter showed 
that automatic control of central 
heating might well lead to appreciable 
fuel economy, since the heat output 
from radiators is never greater than is 
required to maintain the desired 
temperatures. There is thus no need 
to throw open windows and waste heat 
because a room becomes oppressively 
hot, The steady and dependable 





Fig. 3. Radiator and Piping in Bedroom 


femperatures are, indeed, one of the 
attractive features from the user’s 
point of view, and this aspect will be 
further explored using temperature 
recorders in the trial houses next 
winter. 

Fuel saving also results from the 
fact that pipes need not be carried into 
the roof space, nor below the ground 
floor. All the heat output from the 
system is within the Jiving space of the 
house, and tends to be localized at the 
radiators in use, since the piping is 
small. Moreover, all the radiators 
are at substantially the same tempera- 
ture, and turning some radiators 
on or off does not materially affect the 
others. As with all central heating, 
house insulation can play a big part 
in fuel saving, and insulation of the 
upper ceiling is strongly recom- 
mended. 

Next winter there will be at least a 
dozen trial installations operating in 
the Leatherhead area. Installation 
costs cannot yet be quoted, but they 
must obviously be less than those of a 
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conventional gravity system in the case 
of an existing house. A _ better 
estimate of costs will be possible when 
a number of installations are com- 
pleted in different types of houses. 

Some of the installations are in 4 in. 
copper tubing, and some in #¢ in. 
(nominal) iron tubing. Each of these 
has certain advantages for the purpose; 
in some cases the choice is dictated by 
technical considerations, whilst in 
others it is a matter of convenience to 
suit the heating engineer or builder. 

At the present stage it is not recom- 
mended that this system should be 
regarded as generally available, as 
there is still insufficient experience of 
the new techniques of installation and 
automatic control. Certain fittings, 
and also the automatic control devices, 
are at present manufactured only in 
the B.C.U.R.A. workshops, and are 
available only for the trial installa- 
tions. 

By next year, however, the results 
of both the laboratory tests and those 
in trial houses will have been made 


available to heating engineers, and the 
control equipment may be com- 
mercially obtainable. 

A moderate amount of “ back- 
ground ”’ central heating is essential 
for a really comfortable house, and 
provides heat at high efficiency and 
low cost from smokeless fuel. In view 
of the limited supplies of smokeless 


fuels which are available, it is of the | 
utmost importance that central heating 
syste ns should be capable of putting 
the heat only where it is wanted and 
when it is wanted. The flexibility and | 
controllability of the small-pipe system | 
as well as its piping layout, suggest | 
means by which this may be achieved. 


WHOLE HOUSE WARDEN Gee 


Dseec 7 ED Asis 
by 
W. Davidson, Ph.D., M.Inst.Gas E., M.I.H.V.E. 


Whole-house warming by ducting 
heat from a “central’’ source was 
first introduced by the Romans with 
their hypocausts. It was re-discovered. 
by our American friends during last 
century and more recently, re-intro- 
duced to this Country. There is 
therefore, nothing new in the basic 
principles of the system of whole- 
house warming by ducted air which 
I shall describe, but naturally the 
method of applying these principles 
has undergone many changes. 

The ducted warm air system as we 
know it, provides a means of heating 
the whole house and giving a plentiful 
supply of hot water from a single 
heater, using no more fuel than was 
ordinarily used in pre-war days for 
heating the living room only and pro- 
viding a comparatively poor hot water 
supply. Moreover, the gas and oil- 
fired appliances are completely smoke- 
less in operation while the solid fuel 
units, even when using ordinary 
eee coal, are virtually smoke- 
ess. 

To achieve this economy of opera- 
tion the following conditions must be 
satisfied : 

(1) The house must be insulated to 
the Egerton Standard (Post-War 
Building Studies No. 19) so reducing 
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the fuel consumption by 25 per cent. 

(2) Over-ventilation and draughts 
should be reduced by omitting air- 
bricks in living rooms and bedrooms 
and by weather-stripping outside 
doors, so saving a further 15 per cent 
fuel. 

(3) A high efficiency appliance must 
be used. Those described operate at 
an average overall efficiency of 75 per 
cent. which is more than three times 
that of the pre-war open coal fire. 
The ducted warm air system 

The system is both simple and 
effective. The heating unit, normally 
placed in the kitchen, is connected to 
a system of ducting. Air is drawn by 
a fan from two or three points in the 
house, passed through the heating 
unit where it is warmed to a pre- 
determined temperature, and is then 
carried in insulated ducts to the 
various rooms to be warmed. 

The chief features of the system are: 
(a) Uniformity of temperature distribu- 
tion. 

The circulating air is drawn into the 
system through high level grilles and is 
discharged to the rooms through 
suitably placed low-level registers. 

In this way, very low vertical 
temperature gradients are obtained 
and temperatures at the ceiling are 


only 3-6°F. higher than those at the 
floor. The variation of temperature 
on any horizontal plane is not more 
than 1-2°F. 


(b) Flexibility and ease of control. 

The house temperature is auto- 
matically controlled from a room 
thermostat placed either in the living 
room or hall. When this thermostat 
calls for heat, warm air is discharged 
to the rooms to be warmed. The 
desired temperatures are quickly 
attained. The heating to unoccupied 
rooms is easily shut off by closing the 
warm air registers in these rooms. 


(c) Elimination of Stuffiness. 

To dispel the sense of stuffiness 
often associated with convection heat- 
ing, it is not only necessary to provide 
uniform temperature conditions with 
low vertical temperature gradients, 
but some small fluctuation of the 
mean room temperature is desirable 
while an air movement of 25-40 
‘t./min. should be created within the 
room. The ducted warm air system 
satisfies both these conditions. There 
Ss a temperature variation of approxi- 
nately 1°F. above and below the 
‘oom thermostat temperature setting 
is the heating is automatically switched 
on and off by the thermostat, and this, 
oupled with the air movement caused 
yy the circulation of the warm air, 
fives a sense of freshness which is 
ssential for full comfort. 


d) Freedom from local discoloration of 
lecorations. | 
Since the warm air is discharged at 
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Fig. 1. L.C.C. House. 


Architects: 


low level at a velocity of approximately 
300 ft./min. any impingement of the 
warm air on the wall surfaces is pre- 
vented and no local discoloration 
occurs. 


(e) Unobtrusive and space-saving. 

The heating system is economical in 
space. The warm air registers fit flush 
on the partition walls or on the faces 
of the false bottoms of cupboards and 
do not project into the rooms, thus 
saving valuable floor space. They can, 
if desired, be finished to match the 
walls. 


(f) Smokeless. 

Several forms of heating unit are 
available for the whole-house warming 
system which are either completely or 
virtually smokeless in operation. The 
solid fuel units, even when burning 
ordinary bituminous coal (4 in. to 
1 in.) give, under normal conditions, 
an overall smoke emission of less than 
0.1 per cent by weight of the coal 
burned, which is no more than that 
obtained when burning some types of 
** smokeless ”’ fuel in the open fire. 


(g) Freedom of planning. 

A point of particular interest to the 
architect is that the whole-house 
warming system is in no way restrict- 
ive to planning and he may, if he 
wishes, adopt the “‘ free” or ‘* open ” 
plan. 

Figure 1 shows a typical example of 
the “open” plan. The whole of the 
ground floor area, apart from the 
kitchen and small entrance lobby has 
been left open as a single and there- 
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Ground floor 


Fig. 2. Traditional House. 


fore large living space. The useful 
space is further increased since the 
bedrooms can be maintained at com- 
fortable temperatures when required 
for children’s homework, hobbies, or 
other occupations needing concentra- 
tion away from radio or other dis- 
tractions. The whoie house, therefore, 
becomes useful living space. 

With the “open” plan, a very 
simple layout is possible and ducting 
is kept to a minimum. The heating 
of the large living room is very 
uniform, and no draughts are caused 
by taking the stairs off the living room. 

Figure 2 shows a more traditional 
plan with separate entrance hall, while 
the lounge and dining room may be 
opened up to give one large space 
when desired. With this plan, warm 
air is carried from the base of the unit 
in an insulated duct formed in the 
concrete floor slab, and is discharged 
through low level registers to the hall 
and lounge. 

If a board and joist ground floor 
construction is adopted, a lagged 
metal duct is run in the underfloor 
space. From the top of the unit 
warm air is taken in lagged metal 
ducting (accommodated where possible 
between the joists) to the registers in 
the bedrooms and bathroom. 


Partially-ducted and non-ducted warm 
air systems 


The ducted air system of whole- 
house warming has been applied 
mainly to higher and middle income 
group housing, but attention has 
recently been given to the provision 
of partially-ducted and non-ducted 
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systems for the smaller local authority 
house of 750—-1,000 sq. ft. 

These simpler systems are designed 
to provide full heating to the living 
rooms, and background heating to 
the bedrooms by discharging warm 
air to the hall and allowing it to spill 
over to the landing and bedrooms 
through the partly open doors. 

In the open type of plan where the 
stair leads off the living room, the 
non-ducted warm air system can 
provide full heating to the living room 
and background heating to the bed- 
rooms by spillover. 

With each of these systems, topping- 
up to full comfort temperatures in the 
bedrooms is most conveniently pro- 
vided when desired, by gas or electric 
fires. 


Appliances 


(a) Whole-house 
ducted. 

Solid fuel, gas and oil-fired appli- 
ances are available and these have 
ratings of 35,000 to 50,000 B.Th.U/hr. 
They are capable of providing full 
comfort conditions in houses from 
1,500 to 2,000 sq. ft. total floor area 
when these are insulated to the 
Egerton Standard. 

Each appliance is thermostatically 
controlled and provides the required 
services at average operating 
efficiencies of 75 per cent. The gas 
and _ oil-fired appliances are com- 
pletely automatic in operation 
requiring only the setting of the room 
thermostat to the desired temperature. 

Reference has already been made to 
the low smoke emissions obtained 
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‘om the solid fuel unit when burning 
rdinary coal. This is achieved by 
sing a down-draught firebox (See 
igure 3). 

») Appliances for partially-ducted and 
on-ducted warm air systems. 

The space heating outputs of the 
opliances required will vary between 
5,000 and 25,000 B.Th.U/hr. while 
oproximately 50 gallons per day of 
ot water at 140°F. at the tap will be 
>eded. 

A solid fuel appliance suitable for 
ther the partially-ducted or non- 
icted system was described by Dr. 
arold Hartley in his Paper, 


51 


“Domestic Solid Fuel Appliance 
Design and the Beaver Report” 
presented at the Convention of the 
Coal Utilisation Council in April, 
1955. 

This appliance, like the whole- 
house warming unit referred to 
earlier, has a down-draught firebox 
and burns coal with the same low 
smoke emission. The unit also burns 
smokeless fuels. It provides space 
heating, water heating and cooking 
with a thermal efficiency of 75-80 
per cent. 

Mention should also be made of an 
indirect warm air heating unit used 


Annual Fuel Consumptions for Space and Water Heating 
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this, a heating cabinet is placed in the 
living room of the “ open’’-plan 
house and is connected to a hot water 
boiler usually placed in the kitchen. 
The cabinet contains a water-to-air 
heat exchanger and fan, hot water at 
constant temperature being supplied 
by the boiler to the heat exchanger. 

The space heating is automatically 
controlled by a room _ thermostat 
which operates the fan in the cabinet 
heater. Air is drawn through the 
cabinet over the heat-exchanger coils 
and the warm air discharged to the 
living room. Full heating may thus 
be provided in the living room while 
the spill-over warm air provides back- 
ground heating to the remainder of the 
*“ open ’’-plan house. The boiler also 
provides domestic hot water. 


Fuel consumption 


Using the solid fuel, gas or oil- 
burning appliances with the whole- 
house warming system described, 
the approximate annual fuel con- 
sumptions are given for houses of 
1,000 and 1,500 sq. ft. total floor area, 
insulated and ventilated according to 
the recommended standards. 

The consumptions given will main- 
tain the whoie house at 55-60°F. at 
all times, the lounge and dining room 
at 67°F. for 8 hours per day and the 
bedrooms at 65°F. for 4 hours per 
day, and also provide 50 gallons per 
day of hot water at 140°F. at the tap. 

The consumptions given are for a 
very high standard of heat service, far 
above that normally ‘‘ enjoyed” by 
the majority of people in this country. 
It is true that with the continued rise 
of fuel prices most of us will be unable 
to afford these very high standards. 
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The systems described however, give 
us a means of getting the maximum 
heating value from the fuel we are 
allowed or can afford to buy since the 
flexibility and automatic control is 
such as to enable us to adjust the out- 
put to our requirements. 


User reaction 


No mention tias been made of the 
reactions of users to the whole-house 
warming system. References are 
often made to the Englishman’s love 
for the open fire and many believe 
that he will never be weaned away 
from it. Experience does not support 
this view. 

A large number of ducted warm air 
installations were made in middle and 
higher income group houses on several 
housing estates, and since the costs 
had to be kept to a minimum, no open 
fire was fitted. The tenants of these 
houses paid a higher rent than for 
similar houses with open fire heating. 
After experiencing the many advant- 
ages of the warm air system the tenants 
do not wish to return to the open fire 
method of heating. They quickly 
adapted themselves to alternative focal 
points such as the television set, and 
instead of clustering round the fire on 
a winter evening, they sit in any part 
of the large living room enjoying full 
comfort. 

In private architect-designed houses, 
an open fire is sometimes fitted in the 
sitting room, but this is used less and. 
less as the appreciation of the ducted 
warm air system increases. 





The Author would like to express: 
his thanks to the National Smoke 
Abatement Society for their invitation 
to contribute this Paper, 


Discussion 


Dame Vera Laughton Mathews, in her 
ntroduction from the Chair, said that 
she was very glad that the session on 
Recent Progress in Domestic Heating by 
Centralized Methods had been included 
n the Conference. It was a subject that 
veryone interested in Clean Air must 
vant to know more about—except for 
he few who knew all there was to know 
lready. She was certainly not included 
imong those, but already, through reading 
hat afternoon’s papers, and cogitating on 
ome of the points raised, she knew more 
han she did a week before. 

Quite apart from the important national 
ssues involved, she thought everyone 
esponsible for running a home must be 
nterested in central heating, for the very 
ybvious advantage it brought of comfort 
vithout labour. In these days of rush, 
vhether one’s work was inside or outside 
he home, one grasped gratefully at 
inything which would save time and 
rouble. 

An interesting example had come 
ecently from the National Council of 
Vomen, the largest women’s organization 
n the country, which claimed to speak 
n the voice of several million women. 
[fo mark its Diamond Jubilee that year, 
he Council had undertaken the building 
yf a house which would be occupied 
uccessively by women who had given 
yutstanding service to the country. A 
Juestionnaire on the planning of the 
1ouse had been completed by branches of 
he National Council of Women and 
ffiliated organizations and it was notable 
hat, for warming the house, central 
eating by solid smokeless fuel obtained 
he greatest support. The supposedly 
yopular open grate was not the most 
avoured form of heating. No doubt 
abour-saving was an important motive, 
ut they might hope that women’s 
rganizations were also becoming clean- 
ir Conscious. 

It was not reported whether the women 
oncerned had had any indication of 
comparative cost; indeed that might be 
me of the occasions—in the case pre- 
umably of an elderly occupant—when 
xpense was less important than other 
actors—but that was not always so. 
Dame Vera said delegates would 
emember that in the survey carried out 
yy the Egerton Committee, in over 5,000 
iomes, a large majority had favoured 
entral heating, but in reply to another 
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question, it had been made clear that 
Mee few wished to pay an economic price 
or it. 

The papers in the session covered a very 
wide field, and the views and experiences 
put forward represented a local authority, 
a fuel producer, a research organization, 
and an appliance manufacturing organi- 
zation. Delegates had before them a 
District Heating Scheme in which the bulk 
heat was produced at a power station and 
was used to provide space heating and 
hot water to some 2,250 dwellings; two 
systems in which there was a single 
appliance installed in the house to provide 
heating service, one system using warm 
air and the other hot water radiators; and 
there was an individual house system in 
which the domestic hot water was pro- 
vided by an appliance separate from the 
house warming unit. 

Emphasis was laid on new housing. 
In fact, only the Small-Pipe Forced 
Circulation system was put forward as 
an advance in heating installation design 
to provide for existing housing; that was 
quite a point, as there were of course 
some 14 million individual dwellings in 
existence, of which only some 24 million 
were publicly owned. 

All the heating methods brought 
forward for discussion had the same aim, 
the elimination of smoke with increased 
comfort in the home. They, at the Con- 
ference, were concerned with the reduc- 
tion of smoke, but no one would deny 
that the second aim of comfort in the 
home was also an important national 
question. Delegates should have in mind 
not only the methods described that day, 
but other variations and combinations 
which aimed at producing those two 
results. 

One aspect which must be prominent 
in the minds of delegates was that the 
best use must be made of the nation’s 
available fuels. 

On that score, Mr. K. T. Spencer, Chief 
Scientist of the Ministry of Fuel and 
Power, had sounded a warning note only 
the previous week, when speaking at a 
London Press Conference. He said: 

*“ Nuclear energy is not going to 
make much contribution to the space 
heating of the ordinary home for many 
years. Scientists and technicians have 
given the impression that atomic 
energy is just round the corner and 
that it would be the solution to our fuel 


problems, but even when all the 
electricity is obtained from nuclear 
energy, it is unlikely that it would be 
used for main space heating for 
economic reasons. .. . The chief smoke- 
less fuels that could be bought at a 
reasonable price are the solid type, and 
the biggest volume of that would be 
coke.”’ 


Another essential factor in a heating 
system was that it should be economically 
suitable in terms of both capital and 
running costs. Dame Vera said that she 
had been told, she did not know if it was 
true, that it was difficult to know what 
District Heating Schemes really cost: 
that under Local Authority accounting 
systems it might happen that expenses 
were partly hidden in other costs. 

She imagined that the Pimlico scheme 
was probably the best existing example of 
a District Heating Scheme, but it had 
initial advantages—they hadn’t all got a 
power station next door and, if there 
wasn’t one, that fact must profoundly 
affect the commercial soundness of the 
system. 


Another point from the economic side 
was that such systems probably demanded 
“topping up’ in very cold weather. If 
so, who was to supply it? It couldn’t be 
an attractive proposition to those who 
had to lay mains or cables. 


For the private individual, from the 
purely personal point of view, it was 
largely a matter of comfort y. cost. 

Could they afford to heat a whole 
house all the time? Dame Vera said she 
noticed that more than one of the papers 
that day referred to the fact that more 
comfort was provided than the house- 
holders would generally treat themselves 
to if it were left to individual choice. 

Some would hold the view that with 
the rising standard of living the aim 
should be to provide full comfort con- 
ditions at all times. 


Another view could be that private 
individuals, local authorities, and even 
governments, might need to “‘ cut the coat 
according to the cloth,” and aim at 
obtaining a sufficient, but lower, standard 
than “‘ full comfort ’’—a standard whereby 
one room was fully heated and the rest 
of the house had intermittent heating 
which could be turned on and off easily, 
with hot water supplied in the same way. 


Dame Vera concluded that the session 
was certainly one to stimulate thought, 
and delegates all looked forward to hear- 
ing the authors and the discussion they 
provoked. 


Dr. F. J. Eaton (Deputy Manager, 
Watson House), in opening the discussion, 
said: 

The five papers presented to us this 


-afternoon give information on four very 
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different systems of domestic heat service. 
All of the systems are, relatively speaking, 
new to this country in application, if not 
in principle; they are on trial, and whether 
they become generally accepted or not, 
largely depends on the answers. they 
provide to three fundamental questions. 
These are, I suggest: (1) does the standard 
of service satisfy the householder? (2) are 
the capital and running costs reasonable, 
and (3) is the system suitable for the type 
of building under consideration? To 
these basic questions we of the National! 
Smoke Abatement Society would all add 
an overriding question: “Is the heat 
produced smokelessly ’’ and fortunately 
for them all the authors have satisfied us 
on this point. I now pass to the answers 
to the three questions found in the papers, 
many of which can be checked from other 
sources. 

Alderman Russell tells us quite frankly 
that the tenants had to get accustomed to 
the new type of heating but are now 
satisfied with the increased heat service 
which covers the hours of 6 a.m. to 
1!.30 p.m. This is confirmed by press 
reports of the Tenants Association’s 
meetings. We are also told that “‘ a great 
deal more heat was being consumed than 
had been expected.’? Now the design 
figures were—space heating 357 therms, 
water heating 178 therms, total 535 therms. 
Can Alderman Russell give us the heat 
input that has been found in practice to 
satisfy the tenant? Dr. Weston, in his 
paper, ‘‘ Heating Research in Houses ”’ 
has stated “the heat requirements of a 
well insulated house of about 900 to 
950 sq. ft. for district heating are likely 
to be at least 700 therms for an average 
year in southern England.’ This is a 
basic design figure on which running 
costs and size of heating unit depend. 
Is it confirmed at Pimlico? 

On capital costs, we find a total figure 
of £300,000. The total number of flats 
including the 1,200 of Dolphin Square is 
3,111 and the cost is thus about £100 per 
flat. It should be appreciated that this 
does not include the purchase nor the 
installation of the radiators in the flats, 
which other communications have in- 
dicated, are classed as a building, not a 
heating scheme charge, and at Dolphin 
Square they were already installed. 

The financing of a district heating 
scheme must of necessity be long-term 


on the ‘houses are. érected after the 
cheme. This means a deficit in the 
arly years. The 1955 deficit of £9,000 
mounts to 2s. per week per average-sized 
lat, if, as is likely, Dolphin Square pay 
he present cost figure. A period of 
0 years is necessary to pay off arrears; 
neanwhile the present tenants are ap- 
varently being subsidised. 

On pages 5 and 6 of his paper, Alder- 
nan Russell sets out five advantages and 
wo possible disadvantages of the Pimlico 
heme. All will be agreed with the 
mportant exception of the estimated 
igure of 11,000 tons of coal saved per 
nnum. This figure is expected from 
,200 dwellings or 3.4 tons per dwelling. 
My personal doubts of the accuracy of 
his figure are based on Ministry of Fuel 
nd Power Statistics as quoted in the Gas 
Souncil evidence to the Ridley Report. 
‘his shows that 61.9 million tons of coal 
vere used domestically in 1951, either as 
oal or in terms of coke, gas and elec- 
ricity. The generally accepted number 
yf households in this country is 12 million, 
naking roughly 5 tons per household for 
ll purposes, lighting, heating and cook- 
ng. For heating and hot water the figure 
vould be an average for all houses, large 
nd small, some 4.2 tons. Thus heating 
nd hot water at Pimlico appear to be 
ybtained for an average coal consumption 
yf 16 cwts. per annum! Coal conserva- 
ion is vital and it is thus important to 
now how this figure of 11,000 tons 
aving was calculated. If the comparison 
s based on an open coal fire scheme, the 
vhole house heating efficiency of this 
hould be taken as 50 per cent., a figure 
iven by the Abbots Langley experiments, 
nd not the figure of 20-25 per cent. which 
efers to room heating only. Further, it 
s not clear what saving has been attri- 
uted to the Dolphin Square flats. 
Mr. Donkin, p. 11, gives the efficiency of 
he district heat input of Dolphin Square 
s 77 per cent. The boilers previously 
eating Dolphin Square were of a type 
imilar to those installed and tested at 
mperial College by Dr. Livingston Smith 
ind Dr. Lander. The efficiency was found 
o be 74.6 per cent. If there is any saving 
f coal I suggest it will be small but here 
gain could we please have the basis for 
he calculations. 

The success of the Pimlico scheme is, 
| suggest, dependent on the adoption of 
he heat-electric system. Other district 
eating schemes employ heating boilers, 
nd the twelve such schemes operating 
n this country have not proved so 
uccessful. Indeed if the accounts in the 
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local press of Council and Tenants’ 
Association meetings are correct, all are 
sorry they ever embarked on the schemes. 
There may be some present today who 
can tell us at first hand their experience of 
some of these schemes. One last question 
on district heating: “‘ Can the authors 
from their experience say that such 
schemes must be of the heat-electric 
type?” I feel an answer is, needed to 
establish this point if only to clarify the 
doubt raised in the minds of all of us by 
the Minister of Town and Country 
Planning when asked in the House of 
Commons on what grounds it had been 
decided that district heating schemes 
should not be proceeded with in new 
towns. The reply then was (Hansard, 
25th July, 1950) ‘‘ Because I was satisfied 
it would not pay.” 

In his paper on electrical floor warming, 
Mr. Moule gives the installation costs as 
£75 per flat and the running cost as £24 
and £19, for the three and two apartment 
homes respectively. The Borough of 
Kirkcaldy has recently issued a booklet 
which gives further details of the scheme. 
The estimated running cost for the three 
apartment home is given as 14s., of which 
4s. 9d. is for hot water, 6s. Sd. for floor 
heating and 2s. 10d. for the extra electric 
radiator. The latter heating will be at 
full cost per unit and only the former at 
off-peak rates. Although electric floor 
heating has been used for schools and 
other buildings, the Kirkcaldy and Inver- 
ness schemes are pioneers in its applica- 
tion to Council flats. The researches of 
J. B. Dick on the heating of schools, and 
of E. M. Ackery of the Electrical De- 
velopment Association, indicate that 
electrical floor warming is an expensive 
form of heating. This is fully appreciated 
by the Kirkcaldy Council, for their 
brochure concludes ‘‘It remains to be 
seen how far these estimates compare 
with consumptions in practice and how 
the tenants view the system.’ I under- 
stand tests are to be made this winter and 
we look forward to having the results. 

Dr. Burke has told us quite frankly 
that the small pipe forced circulation 
central heating system has passed _ its 
laboratory development stage; two in- 
stallations have been in use for a heating 
season; at least a dozen will be operating 
this year but “‘ at the present stage it is 
not recommended that this system should 
be regarded as generally available.”’ The 
paper is valuable in that it gives us 
advance information—we now know what 
stage has been reached and _ that 
B.C.U.R.A. will soon be able to provide 


further information. 

Warm air is widely used in this country 
in the heating of hospitals, theatres, 
cinemas, etc., but until Messrs. Radiation 
Ltd. introduced their Whole House unit 
the system had not been applied to any 
great extent to domestic house heating. 
As Dr. Davidson points out, the efficiency 
depends on intelligent use on the part of 
the householder. Special care in designing 
the system is also required in the position- 
ing of the air inlets and extract ducts to 
suit the house plan and to avoid undue 
temperature gradients. The heating unit, 
Fig. 3, is a most interesting one, par- 
ticularly the method of water heating and 
the smoke reducing firebox, and it has the 
advantage of a high overall efficiency of 
75 to 80 per cent. 

Dr. Davidson has provided us with a 
most interesting table of fuel con- 
sumptions for the solid fuel, the gas and 
the oil-fired units. Could he please 
amplify this table first by giving the 
spread of fuel consumptions for different 
households. With other forms of heating 
the spread is considerable. Secondly, 
could the thermal value of the solid fuel 
and oil be given? From assumed calorific 
values I find gas 850 therms, oil 1,000 
therms and solid fuel 1,200 therms, thus 
emphasising the flexibility and controlla- 
bility of gas firing. 

In opening this discussion I have set 
out to analyse the data presented to us. 
In doing so I have found it necessary to 
ask a lot of questions which I hope the 
authors will answer. 

Might I conclude by saying to the 
authors ‘‘ Thank you for the information 
you have given, but could we please have 
more ?”’ 


Dr. W. C. Turner (Chelsea) con- 
gratulated the speakers on the excellence 
of the papers, particularly with reference 
to the heating schemes in Westminster 
and Kirkcaldy, as they marked an out- 
standing stage in the development of 
smokeless domestic space heating, where 
it was applicable in new buildings. 

There were one or two special aspects 
which emphasized that importance. 

Dr. Turner went on to say that coal 
costs were rising and that there were 
shortages, and, for the first time in their 
history, coal imports exceeded exports, 
and supplies of smokeless solid fuels were 
inadequate even for existing premises. 

Gas Boards were experimenting with 
complete gasification of coal, and they 
were actually producing gas from pet- 
roleum products; on the other hand, they 
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were constructing plants which would! 
produce nothing but coke, any gasi 
produced being used in the carboniz ng: 
process. Where was all that ieading: 
them? 

Electricity production was increasing, , 
with surplus heat as a necessary by-. 
product. The coal-burning power stations | 
were specially designed to convert inferior ' 
coal into electrical energy. Hydro-electric 
sources were being exploited, and there 
were continental links to take up surplus 
electricity. Now there were nuclear 
reactors already under load; therefore, 
the more electricity produced and used, 
the more waste heat there would be 
available for district heating schemes. 

The point Dr. Turner really stressed 
was that local authorities were now the 
largest landlords. They were about to 
embark on widespread slum clearance. 
The new buildings erected would stand for 
many generations, but unless there was a 
radical change of policy, they would 
perpetuate their enslavement to con- 
ventional, relatively inefficient solid fuel 
appliances. [It had been shown that 
electricity, either directly or through 
waste heat accumulators, was the only 
fuel which showed any likelihood, in the 
future, of becoming cheaper in relation 
to other fuels. Now was the time for the 
British Electricity Authority to give a 
lead to encourage the installation of plant 
for the off-peak take-up of electricity 
for space heating. 

Dr. Turner further stated that electricity, 
including thermal storage, and gas should 
not be competitive forms of heating, but 
complementary. If smokelessness was an 
amenity which they desired, they must 
pay for it. Nobody at the present day 
seriously objected to charges made for 
pure water and sewerage. 

One point about the Kirkcaldy scheme 
was that it was entirely under the control 
of the tenant, in that he could switch 
it off if he did not want to use it. 


Dr. A. Parker (Fuel Research Station) 
said that all the methods of space heating 
described by the authors of the several 
papers would have their appropriate 
application according to the particular 
circumstances and household needs. 
There were districts in which district 
heating, from thermal-electric stations or 
from central boilers, would be the right 
choice. For most households in this 
country, however, systems of individual 
house heating would be preferable for 
various reasons; but the system chosen 
would depend on the family needs and to 





vhat extent the householder was prepared 
o pay for comfort and convenience. 

With regard to the paper by Alderman 
Cussell, he would be glad of an explana- 
ion how the estimated saving of about 
1,000 tons of coal per annum had been 
alculated for 11,000 people living in 
,200 or so dwellings. The average fuel 
onsumption in the country for domestic 
eating, hot water, and cooking was about 
3} tons of coal per person per year, 
icluding the coal used in providing the 
oke, gas and electricity consumed. 
Yeducting the fuel used for cooking, gave 
n average of less than | ton of coal per 
erson per year for space-heating and hot 
ater. It was difficult to understand, 
1erefore, how the district heating scheme 
escribed could save | ton of coal per 
erson per year. The only true measure of 
slative fuel consumption would be the 
1el used for space heating and hot water 
y the district scheme in comparison with 
1e fuel for the same comfort with a 
ousehold coke boiler operating at say 
0 per cent. efficiency. Central heating 
y radiators should not be compared 
ith radiant heating from open fires. 


A. C. Hazel (Hurseal Ltd.) said that the 
ther speakers had submitted various 
ternative methods of providing com- 
rehensive central heating schemes and 
leir contributions were of interest from 
le point of view of a much higher 
andard of comfort for everyone, though 
le fact remained that if everyone adopted 
1¢ methods suggested by the platform 
en, of course, they would merely be 
sgravating the domestic fuel problem. 
he present-day problem was not how 
ey could use more fuel and enjoy a very 
uch higher standard of comfort; it was 
iat they must use less fuel though, if 
ssible, they wanted a slightly higher 
andard of heat comfort, but the 
nphasis must be on using less, and that 
eant that the great mass of the popula- 
9n would probably use their heating 
juipment intermittently. 

It was customary at such Conferences 
}condemn the open fire and Dr. David- 
n, in his remarks, had taken that line 
action. It was true that the ordinary 
yen fire was a most wasteful form of 
ating, but the new free standing fires 
the adaptor type were twice as efficient 
the old and, what was more important, 
ey could be used intermittently—in fact 
tned on an off like a gas fire. That 
eant that the great mass of the people 
uld enjoy the tremendous advantages 
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of an open fire, using smokeless fuel of 
course, and at the same time have a 
higher standard of comfort. 

However, it was important where 
smokeless fuel was concerned for inter- 
mittent heating, that the fuel should be 
easy to ignite. In fact, in his view the 
most important feature of a smokeless 
fuel must be its ignitability and flexibility. 
In the same way, the most important 
feature of any appliance, be it solid fuel, 
gas or electricity, should be its flexibility. 
In other words, in the case of electrical 
appliances, they should be thermostatic 
and time switch controlled so that no fuel 
was wasted. In the same way, with solid 
fuel appliances, the room air change must 
be reduced to the minimum and it must 
be possible for the householder, at the 
touch of a switch, to reduce or increase 
the rate of burning of a fire. 

In the case of the central heating 
schemes advocated by the platform, there 
again it was very important that all central 
heating schemes should be designed for 
intermittent use, as well as continuous 
use. One of the great virtues of the 
system advocated by Dr. Burke was the 
fact that with small bore pipes and the 
use of pumps one could have a system 
which could be turned on or off almost 
at will. One of the disadvantages of the 
floor heating advocated by Mr. Moule 
was the difficulty of controlling that form 
of heating. 

Electricity was a wonderful fuel but 
should only be used, in his view, where 
it could be easily controlled. 

Finally, it was very important that 
everyone attending the Conference bore 
in mind that any expert speaking on 
behalf of a particular fuel producing 
industry would naturally make the case for 
his own fuel to the best of his ability. 
There was a place for all fuels, but 
delegates must not allow themselves to 
be influenced too much in any one 
direction. They must bear in mind that 
probably, in the homes of the future, the 
tendency would be to use more than one 
fuel, and that would not of necessity be a 
bad thing. All one should insist upon, 
regarding the use of any fuel, was that 
the appliance in which it was used should 
be the most efficient possible, that the 
appliance should be capable of being 
turned on and off as required, that it 
should be possible to reduce the rate of 
using the fuel to the lowest possible figure, 
so as to achieve the maximum economy, 
and that the cost of operation should be 
within the reach of the ordinary house- 
holder’s pocket, 


Councillor T. Hewlett (Walton-le-Dale) 
said that having listened carefully to the 
speakers from the platform on fuel 
burning, etc., it appeared to him that the 
essential factor—cost of fuel (be it gas, 
electricity, coal or coke)—was lost sight 
of, and unless fuel could be produced at 
low cost, the fine ideals coming from the 
platform would go by the board. He said 
that his Housing Committee had recently 
turned down an attractive offer from the 
North West Electricity Board to install 
immersion heaters in new Council pro- 
perty because they feared the temptation 
to the housewife to use hot water freely 
would land her in the position of being 
unable to pay her electricity bill. 


F. J. Forty (London), in a written con- 
tribution, said that he had gathered that a 
remark of Alderman Russell, when intro- 
ducing his paper on the Pimlico District 
Heating Scheme, had been taken as 
criticism of the City of London in relation 
to their non-adoption of a district heating 
scheme for the devastated areas of the 
City. The implication had been, at the 
microphone, refuted by Mr. McGrath, 
Chief Sanitary Inspector of the Corpora- 
tion, but in addition to his remarks, 
Mr. Forty thought it desirable to make 
some observation upon Alderman Rus- 
sell’s comment. 

It was not appropriate to make a com- 
parison between unlikes, as represented 
by the compact Pimlico Housing Scheme, 
fortuitously endowed with various charac- 
teristics highly advantageous to a district 
heating scheme, and the quite dissimilar 
devastated area of the City of London. 
By anyone mentioning the Pimlico Heat- 
ing Scheme as an example of District 
Heating, it should, he considered, always 
be borne in mind that this scheme was 
capable of realization only by virtue of 
several most favourable existing con- 
ditions. In order to illustrate his con- 
tention that the Pimlico Scheme, not- 
withstanding its success, which he did 
not for one moment dispute, could not 
be considered as a typical illustration 
of the applicability of district heating, 
either generally or in other unlike cases, 
he would compare the conditions referred 
to with those generally found when 
District Heating was considered and in 
particular when considered in relation to 
the City of London. The conditions to 
which he referred in respect of the Pimlico 
Heating Scheme of the City of West- 
minster were as follows: 


1. The position of an existing power 
station immediately across the River 
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Thames opposite the Pimlico Housing 
site, and the proposal .promoted by the 
British Electricity Authority to extend 
the station by the provision of back 
pressure boilers, which wouid produce 
sufficient surplus heat for the needs of the 
heating scheme. 


2. The existence of a tunnel beneath 
the Thames, which crossed the river 
opposite the power station, and the wil- 
lingness of the owners of that tunnel, 
namely, the Metropolitan Water Board, 
to allow space in it to be used for the 
housing of the hot water flow and return 
mains. 

3. The limiting extent of the heating 
scheme being that of a housing develop- 
ment entirely under the control of the 
Local Authority, namely, the City of 
Westminster, which ensured building 
development phased to the needs of the 
heating scheme as well as other require- 
ments. 


4. Finally, the existence of a large 
commercially developed housing scheme. 
namely, Dolphin Square, being sited 
immediately adjacent to the Pimlico 
Housing Scheme, allowing a further and 
simple extension of the heating scheme 
after the owners had indicated their 
willingness to be a party to the project 
on terms beneficial to the Authority. 

As the above four conditions were quite 
fortuitous, it was, in Mr. Forty’s view. 
unrealistic to compare its success or 
otherwise with district heating as generally 
requiring to be considered, and that was 
why he took the opportunity not only to 
present the facts given above as he saw 
them, but also to compare them with the 
extensive and protracted negotiations his 
Authority had carried out over a period 
of some three years for the purpose of 
ascertaining whether district heating 
could be introduced into the City of 
London as a part of the post-war develop- 
ment plan. In that connection, the 
Corporation had had the advantage of a 
comprehensive report from Mr. S. B. 
Donkin, M.1.c.E., on the possibilities of 
establishing a district heating scheme to 
provide 250 acres of the City which had 
been subjected to severe war damage, 
with a system of space heating and hot 
water by means of thermal electric 
generation. In Mr. Donkin’s proposals 
one-third of the economy of the scheme 
had been dependent upon the Corporation 
selling to the British Electricity Authority 
the electricity generated from power 
stations to be erected by the Corporation 
and resulting from the generation of heat 


rom back pressure boilers. That method 
ad been proposed, because at the time 
he project was considered, namely, 
947-1949, the British Electricity Autho- 
ity had been engaged upon a priority 
rogramme of post-war development of 
ower stetions required to meet an 
icreasing electricity demand to the 
xclusion of any proposals in the form of 
ermal electric generation. There had 
een, therefore, no question of obtaining 
eat from that source even if a ready- 
ade tunnel had been available. 


It had also to be borne in mind that in 
onsideration of a scheme of that nature, 
ontrol over the areas to be developed 
‘ould be necessary, in order to ensure 
1at such development was related to the 
eating system. The manner of develop- 
ea of post-war building in the City 

ring the period 1947-1952 had borne 
ut the contention at the time the matter 
as considered, namely, that develop- 
would occur in small pockets spread 





er the entire area of the City, making 
completely uneconomic to provide a 
eating system which was based on 
neration from a central source with 
stribution by underground mains to the 
urces of demand. 


An expenditure of over £7,000,000 was 
volved and estimated to require 15 
ars to develop, and after the most 
reful consideration the Corporation 
d decided that it was not a project 
ich they were prepared to approve, 
rticularly as the sale to the British 
ectricity Authority of electricity on a 
ng-term basis was not a proposal which 
at Authority could entertain. 



















Subsequent to the Corporation rejecting 
e development of a district heating 
eme for some 250 acres of the City, 


ered and research into the possibilities 
that method of heating carried out over 
further period of 12 months. The 
in conclusion arrived at following 
t investigation was that development 
group heating in the City could only 
a practical and economic project if a 
ply of heat was received from the 
itish Electricity Authority in the form 
surplus heat from one of their power 
tions. 


Following an approach to the British 
ctricity Authority in respect of their 
uth Bank Power Station, it had been 
ertained that although it was techni- 
ly possible to provide saleable heat 
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from power plant using oil-fired boilers, 
as adopted in the South Bank Station, 
the Authority’s engineers were of the 
opinion that it would be too expensive to 
market surplus heat commercially. That 
power station, therefore, being excluded 
as a possible source of heat, the Corpora- 
tion had come to the conclusion that 
group heating schemes promoted by 
themselves would not compete success- 
fully against modern central heating 
systems installed by developers in build- 
ings designed on a comprehensive de- 
velopment basis which was the pre- 
dominant method of post-war building 
in the City. 


Since consideration of those schemes, 
Mr. Forty said he had had several further 
talks with representatives of the British 
Electricity Authority on the anticipated 
development of building in certain 
selected areas in the City, to ascertain 
whether, within a more limited way, the 
possibility could be considered of de- 
veloping a nearby power station with a 
view to supplying surplus heat for sale to 
developers. Although those considera- 
tions had been proceeding for several 
years, up to the present time, as far as he 
was aware, the British Electricity Autho- 
rity had not yet reached a conclusion 
whereby development on those lines 
could be shown to be an economic pro- 
position. 


Finally, Mr. Forty said he found it 
difficult to believe that there could ever 
be a suggestion that in anything con- 
nected with that particular subject, the 
Corporation of London should be referred 
to by a neighbour as apathetic. The 
support given by the Corporation to the 
cause of clean air was well known. The 
work done by the late Sir George Elliston, 
both as a member of the Corporation 
and as President and a most enthusiastic 
supporter of the Smoke Abatement 
Society, was so familiar to those who had 
an interest in the matter, that it was 
difficult to understand that there could 
be a neighbour who was unaware of it. 
There was no stronger protagonist of the 
cause of district heating and no one more 
disappointed that circumstances pre- 
vented it being applied in the devastated 
area of the City of London, and, Mr. 
Forty added, in relation to the cause of 
clean air, how happy he would be to be 
present when on October 2nd, 1955, the 
whole of the City of London would 
become a smokeless zone, setting an 
example which it was hoped many other 
parts of London would follow. 


Alderman Russell, on behalf of Mr. 
Donkin and himself, said that, in reply 
to Dr. Eaton, he did not think it was 
correct to suggest that as the scheme was 
based on the results over 20 years, and 
as at present the scheme was running at 
a loss, that the present tenants were being 
subsidized. Surely the position was 
exactly the same as when new or enlarged 
gas works were constructed. Presumably 
they would be consiructed with the ex- 
pectation of an increased future demand. 
And the works would not be expected to 
work at maximum economy on the first 
day they were opened. Nor would the 
first consumers be charged on the basis 
of the plant being only partially operative. 
Perhaps a simpler example might be the 
first telephone subscriber connected, or 
the first radio or television set connected. 

With regard to the estimated cost of 
£100 per flat not including the purchase 
or installation of radiators as these were 
charged to the cost of the building— 
there was, of course, an offset of at least 
the same amount of expenditure in that 
fireplaces and chimneys were not required 
to be provided. And in addition there 
was also a considerable saving of space. 

With respect to Dolphin Square, there 
was not only the saving in fuel and in the 
emission of products of combustion, but 
a considerable saving in labour in stoking 
the boilers, supervision, the delivery of 
fuel and the removal of ash and clinker. 
This alone would justify an increase in 
the cost of an equivalent amount of heat 
supplied requiring negligible supervision 
and attention, to say nothing of the 
saving of the space occupied by the 
boilers which was made available for 
other purposes. 

As regards the heat consumption, 
records to date showed that the heat con- 
sumption of the average flat at Pimlico 
approached 700 therms per annum. This 
increase over the estimated figure of 
535 therms per annum was partly ex- 
plained by the longer hours of heating, 
and the higher room temperatures main- 
tained. Both of these were found to be 
necessary to keep the tenants satisfied. 
But it would be wise to treat the present 
annual consumption of the average flat 
aS provisional until other data had been 
accumulated, and a further analysis of 


the various uses of heat as between space - 


heating, water heating, laundries, heat 
losses, drying out new buildings, testing 
new mains and services, etc. had been 
made. 

In regard to the efficiency of the heat 
supply to Dolphin Square, this was given 
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as 77 per cent. and was derived from an 
efficiency of 82 per cent. of heat delivered 
from Battersea from which must be 
deducted the losses in transmission and 
distribution to the point of supply at 
Dolphin Square. Dr. Eaton gave the 
efficiency of the Dolphin Square boilers 
as 74.6 per cent. Mr. Donkin suspected 
that this figure was the optimum of 
efficiency for continuous running of the 
boilers, and he would expect that the 
average efficiency of the type of boiler 
installed at Dolphin Square, taken over 
12 months with skilied stoking, would 
in fact be found to be not greater than 
65 per cent. to 70 per cent. However, 
even if they accepted Dr. Eaton’s figure 
of 74.6 per cent. efficiency, they could 
show that because the Pimlico Scheme 
was a heat electric scheme, they were 
delivering heat to Dolphin Square which 
showed a saving in fuel consumption of 
15 per cent. compared with what would 
be used to supply the same quantity of 
heat from burning solid fuel in the boilers 
at Dolphin Square. 

They were glad that Dr. Eaton referred 
to the success of the Pimlico Scheme and 
could confirm that there was no doubt 
that this was due to its being a _heat- 
electric scheme using low grade fuel in a 
highly efficient boiler plant. 

In reply to Dr. Eaton’s last question 
as to whether such schemes must be of 
the heat-electric type, there was no hard 
and fast rule: all aspects of a scheme 
must be considered before it could be 
decided whether it would be economic. 
But clearly if facilities for a heat-electric 
scheme existed, it was likely to be a 
potent factor towards making the scheme 
an economic one. 

Dr. Parker had asked how the 11,000 
tons saving was to be made. Alderman 
Russell thought the papers made it clear 
that this was an estimate of the extra 
amount of fuel that would be required to 
provide the standard of heating and hot 
water supply provided at Pimlico by 
normal methods. The saving of 3,000 
tons per annum was achieved by using 
the heat-electric scheme as compared 
with straight central heating by fuel-fired 
boilers. 

Alderman Russeil said he was sorry — 
that Mr. Forty felt that less than justice 
was awarded to the efforts of the City in 
investigating the possibility of a district 
heating scheme for the City. Perhaps the 
remarks might more aptly have been 
addressed to the Central Electricity 
Authority, who appear to him to approach 
the matter primarily as it affected them. 


1 the national interest it was so vital to 
reserve our resources of fuel that any 
sheme which tended to this end should 
ave very careful consideration and given 
very encouragement: even if it meant 
yme inconvenience to the Central 
lectricity Authority. Rightly or wrongly, 
e had felt that consideration of the 
ational as opposed to the sectional 
iterest had not been accorded the im- 
ortance it deserved. 

If the word apathetic was applied to 
1e City’s effort what was meant to be 
onveyed was a feeling, perhaps un- 
arranted, that there was lacking a 
urning desire to produce a scheme that 
ould not only be of local benefit, but 
ould also be in the national interest. 
nd that the short-term view as opposed 
the long-term view was given undue 
portance. 


J. W. Moule, replying, said that the 
hairman’s reference to Mr. Spencer’s 
cent speech and Dr. Eaton’s remarks 
dicated some doubt as to the economics 

electrical space heating. Electrical 
off peak’ space heating attracted 
ecially low supply tariffs and, as had 
en mentioned in the paper, the tenants 

the Kirkcaldy flats obtained a full 
ace heating service for £24 and £19 

r annum respectively for three-apart- 

ent and two-apartment flats, these 
ures including both the floor warming 

d the supplementary heating costs. 

Dr. Eaton had referred to certain tests 
electrical floor heating, but these were 
very limited scope. By far the greatest 
vance in this method of heating had 

ken place in Scotland and actual results 

Owed electrical floor heating to be 

mpetitive in cost and unsurpassed in 

oviding adequate warmth. It was on 

e strength of actual results that Kirk- 

Idy and other housing authorities had 

cided to install electrical floor heating 
large blocks of multi-storey dwellings. 

Mr. Moule agreed with Dr. Turner 

at the advent of the nuclear generating 
tion opened up entirely new possi- 

ities “and. of all fuels, “off peak” 
ctricity offered the best prospects of 





future reductions in price. 

Councillor Hewlett had made an extra- 
ordinary statement at the end of his 
remarks, which would shake the wide- 


“spread belief in the carefulness of the 


Lancashire housewife. The fact of the 
matter was that electrical water heating 
was cheap and with ordinary care would 
not lead to heavy electrical bills. 


Dr. Davidson, replying to the discussion, 
said he agreed with Dame Vera that most 
people required full comfort in the living 
room during occupied periods and short 
period intermittent heating in the bed- 
rooms. The ducted warm air system, 
because of its high degree of flexibility 
would satisfy these requirements. The 
room thermostat would give the required 
control of temperature in the living room, 
while the heating of the bedrooms could 
be provided as required by opening the 
warm air registers in those rooms. 

Mr. Hazel, Dr. Davidson suggested, 
was overstating the case for the adaptor 
type fire in regard to efficiency and 
flexibility. 

Dr. Eaton was correct in suggesting 
that special care was required in designing 
warm air installations, but this was true 
of all heating systems. No high degree of 
intelligence was required to obtain 
efficient operation since the control of the 
system was completely automatic, requir- 
ing only the setting of the room thermostat 
to the desired temperature. The input 
therms for gas, oil and solid fuel fired 
warm air systems calculated by Dr. Eaton 
were correct, the advantage shown by gas 
being due to the increased flexibility 
possible with this fuel. 

The variation of annual fuel consump- 
tion for similar installations was com- 
paratively small, being usually plus or 
minus 10 cwt. for solid fuel systems. This 
was because the output was thermostati- 
cally controlled, and maximum efficiency 
was obtained using a wide range of fuels 
including ordinary bituminous coal. Any 
variation obtained was due to differences 
in the comfort standard required by 
different users. 


Local Authorities, the Beaver 


Report and the Government 


Clean Air Bill 


CON PERIBU TIONS bi. Oa 
AUTHORITY...REPRESENISY PVs 


by 


Alderman C. H. Smith, 


There is a statutory obligation laid 
upon local authorities to safeguard 
the health of their residents. They 
have powers conferred upon them to 
provide an efficient drainage system, 
and also to ensure that there is a 
clean and pure water supply. 

Many local authorities now have 
local legislation to control food hand- 
ling through shops, restaurants, can- 
teens, schools and all factories con- 
cerned in the preparation of food. It 
is Surely natural, therefore, that having 
powers to deal with the water we drink, 
and the food that we eat, why should 
we not deal with the air we breathe, 
and do our best to see that the air is as 
pure as possible. 

It was in 1661 that John Evelyn laid 
before King and Parliament his 
historical indictment against the pollu- 
tion of the Air of London. By that 
time coal from Newcastle was being 
shipped to London in ever-increasing 
quantities for lime burning, brewing 
and other like users. The industrial 
users in due time were to besmirch 
this land with “those dark satanic 
mills’? against which Blake protested 
in his immortal poem. 

It is now known that most of the 


O.B.E., D.L., M.R.San.I. 


local authorities in this country 
subscribe to supporting the activities 
of the Smoke Abatement Society and 
in general approve the Beaver Report. 
The Authority which I have the 
honour to represent is in the main a 
residential area and does not have 
those problems which fall to the lot 
of many highly industrialized areas to 
solve. 

For the full benefit to be obtained 
from the Beaver Report, and from the 
Act that the Government propose to 
put upon the Statute Book, will 
necessitate a complete revolution in 
the ethics of man’s attitude to his 
neighbour. 

When smokeless zones are made a 
man will be prohibited from polluting 
the atmosphere in any way which 
might prejudice both himself and 
others living in the immediate neigh- 
bourhood. 

This will naturally necessitate extra 
cost to the individual, and one must 
consider how far it is justified to 
impose such an extra cost. I would 
say that we are fully justified, as each 
man living in an urban civilization 
owes responsibilities towards his 
neighbours. 
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— In 1855, John Snow published a 
memorandum on “The Mode of 
Transmission of Cholera.” This is 
just one hundred years ago and Dr. 
Snow felt he had discovered how 
cholera was transmitted, despite the 
fact that at that time the causative 
organism was unknown. We are at 
this stage of evolution in Atmospheric 
Pollution. 

The Beaver Report has been pub- 
lished and accepted by the Govern- 
ment as the guide to future policy, 

espite the fact that I think members 

f the Beaver Committee would be 
ne first to recognize that they have 

ot incriminated any particular con- 
tituent of polluted air as being the 
ole agent responsible for causing 

amage. The Government never- 
heless, quite rightly, has indicated 
ts intention to proceed with legislation 
O prevent atmospheric pollution. 

The cost to the individual must be 
eighed against the benefit to the 
Ommunity in general. Every man 
ust be prepared to expend a little 
ore money on his fuel and heating 
n order to avoid smoke for the benefit 
f his neighbours. I would point out 
hat this perhaps means a complete 
evolution in interior domestic heating 
this country. 
It is quite difficult to make the open 
re smokeless and in a local authority 
rea which is mainly residential this 
resents a problem. The enclosed 
tove can achieve smokeless air much 
ore easily, but may well be un- 
opular, and there will be great inertia 
Overcome in securing its use. 
The convection heater would I am 
ure enable us to reduce our bronchitis 
eath rate and bring this down some- 
here near that of the Scandinavian 
ountries where central heating and 
eating by enclosed stoves is much 
ore common. 

The Government are committed to a 
lean Air Policy and we all await the 
ill which is to be introduced to the 
ouse in the near future. 

We feel, as did the Beaver Com- 
ittee, that the local authorities 
ould be responsible for enforcing 
ean air legislation within their area— 
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but which authorities? There is no 
doubt in my mind that those autho- 
rities which are sanitary authorities 
should be the ones selected. There 
has been a noticeable tendency of 
recent times to pass responsibilities 
to the larger authorities, but super- 
vision of clean air legislation should 
undoubtedly be a function of the 
sanitary authority. 

What officer is to be responsible 
for supervision in a local area? 

The sanitary inspectors under the 
control of the Medical Officer of 
Health would appear to be the most 
appropriate officers to act as clean air 
inspectorate, but there can be no 
doubt an additional number of in- 
spectors will be required in many, if 
not in all areas. 

Is the prevention of air pollution 
to be the responsibility of the sanitary 
inspector ? 

Sir Hugh Beaver in his paper ‘ Air 
Pollution; the problems of Adminis- 
tration’ which he read to a recent 
sessional meeting of the Royal Sani- 
tary Institute, made a statement which 
read: “There are not very many 
sanitary inspectors who are able to 
argue on the level with a trained 
combustion engineer still less with a 
process engineer.” 

The local authority is not con- 
cerned that the pollution is from a 
domestic chimney, or that there was a 
vertical boiler, no mechanical stoker, 
bad draught regulation or faulty 
stoking; it is concerned only with the 
fact that the atmosphere is shown to 
be polluted. 

It is my opinion that there must be 
some standard as to what constitutes 
pollution in each case and some 
yardstick must be devised and receive 
statutory recognition. 

This would assist sanitary inspectors 
of a local authority in implementing 
easily the Act we soon expect to see 
upon the Statute Book. 

Is the local authority to tell those 
responsible for pollution what step 
should be taken in order to prevent 
further pollution? It is not possible 
at the moment to tell exactly the 
reason for pollution of the atmosphere 


by smoke and attribute the pollution 
to a specific cause. The possibility is, 
one factor may be the cause but it is 
more than likely that there are many 
contributing to the nuisance. 

The responsibility for abating the 
trouble must rest with the owner of 
the offending plant. The manu- 
facturers of the many types of boiler 
plant or fire grates are much more 
able to educate users than a local 
government sanitary inspector. Train- 
ing of stokers up to a certain standard 
is already in being. I therefore take 
the view that a local authority must 
do ail it can to get local residents and 
industrialists to become smoke con- 
scious and realize that clean air is as 
vital to wellbeing as clean food or 
pure water. 

To assist in carrying out changing 
plant the Government should allow 
the whole cost to be against revenue 
during the year in which the cost was 
incurred for tax purposes. 


it 
by 


Full instructions in all attributes 
of combustion are readily obtainable 
from plant manufacturers or the 
National Industrial Fuel Efficiency 
Service. 

To sum up: 

There must be a standard yardstick 
with which the local inspectors can 
measure the degree of nuisance—it 
must be capable of easy interpretation. 

The local inspector must receive 
training of a universal standard to 
enable him to judge the degree of 
pollution. 

There must be adequate information 
available to local people to assist them 
to prevent pollution. 

There must be readily available 
smokeless fuel in quantities adequate 
to satisfy all consumers, as any 
campaign for smoke abatement will be 
doomed to failure if public enthusiasm 
is whipped up to energetic co-opera- 
tion and they then find that there is no 
suitable fuel available. 


Eric Gibbons, A.M.I.G.E., M.Inst.F. 


The proposed smoke legislation 
will give local authorities a long 
desired opportunity to improve their 
towns’ appearance, amenities and 
health, at the same time it imposes on 
local authorities an additional respon- 
sibility to take advantage of the new 
opportunity. 

The explanatory memorandum on 
the proposed Bili sets out four main 
purposes dealing with the prohibition 
of dark smoke, the ban on building 
non-smokeless furnaces, the insistence 
on efficient grit arresting plants, and 
the creation of ‘“‘Smoke Control 
Areas respectively. 

Local Government is made up of 
permanent officials and elected repre- 
sentatives, and it would appear that 
the first three main purposes which 
deal with transport and industrial 
smoke are likely mainly to concern the 
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permanent local government officers 
while the fourth main purpose also 
aims at domestic smoke, and will affect 
the elected representatives as well. 

Local authorities are likely mainly 
to be concerned with temporary 
amelioration of smoke on the present 
railway engines. British Railways, 
who are responsible for one-seventh 
of the country’s smoke and produce in 
various tunnels some wonderfully 
rich fruity concentrations, have pub- 
lished, albeit somewhat tardily, their 
programme for railway moderniza- 
tion and it would appear that all must 
wait patiently for the day when a 
Class 5 is as rare as a Stroudley 
Terrier is today. This will be a great 
day for those interested in smoke 
abatement, even if a sad one for the 
railway enthusiast. 

Industrial smoke, reputed to be 


»ver half the total in the country, has 
yiven rise to three evils; firstly by its 
soncentration it has produced the 
lack areas of the country, secondly it 
1as been a shocking waste of fuel—a 
recent paper having quoted dense 
Be or chart V smoke as wasting 

3.) per cent. ‘of the fuel, thirdly, as 
ong as factory chimneys belch filth 
nto the atmosphere it is hopeless 
practically and psychologically for 
he local authorities concerned to 
ackle the domestic problem. The 
sontinuance of the disgusting amount 
f industrial smoke until the middle 
f the 20th century can be traced back 
o the low price paid for coal until 

orld War II with attendant miser- 
ble wages for miners and degrada- 
ion of the mining industry—from 
hich it has not yet recovered, and 
he parsimonious attitude on depre- 
jation allowance so long adopted by 
he Treasury. 

Industry has reduced smoke since 
he war, a happy result of the increas- 
ng popularity of electric-drives and 
he necessity to save fuel caused by 
oal shortage and price advances 
acked by the progressive policy of Gas 
nd Electricity Boards and by the 
fforts of firms specializing in fuel 
conomy equipment such as boiler 
tokers, and it cannot be too strongly 
pmphasized that abolition of industrial 
moke is most easily brought about by 
he use of electricity instead of steam 
or power, and of city gas, electricity 
r oil instead of coal for heat treat- 
ent processes. 

Electricity for power means no 
arming up or standing of boilers. A 
teelworks in the author’s district, by 
onversion to electric drive in the 
olling mill and the use of waste heat 
oilers has made redundant a large 
attery of Lancashire boilers and the 
oiler stack—once the worst in the 
istrict—has been demolished. 

For heat treatment, the controli- 
bility of gas, electricity and oil means 
n addition to smoke abatement, 
ore accurate firing with a higher 
ercentage of first class goods, better 
abour conditions in the factory, and a 
nal fuel saving for the nation. Stoke- 














on-Trent gives a good example of this, 
as coal-fired periodic kilns, which used 
to be pictorially portrayed on “‘horror 
comic”’ post cards as smoke producers, 
have been, or are being, replaced by 
gas or electric tunnel kilns, requiring 
the equivalent at the manufacturing 
stations of around half the periodic 
kiln coal requirements, and with that 
fraction carbonized at the gas works or 
burnt at the Power Station with little 
smoke or grit nuisance. 

Despite occasional barren threats 
to move a works out of an area, there 
is unlikely to be any personal or 
political difficulties for the elected 
representatives in supporting their 
officers’ efforts to eliminate industrial 
smoke. On the contrary, many indi- 
vidual Councillors may claim credit 
for the disappearance of smoke from 
what have hitherto been objection- 
able chimneys. 

It is probable that general criticism 
by local authorities on the proposed 
new legislation as affecting industry 
will be levelled at the time allowed for 
conversion and the transfer of some 
of the powers to the Alkali Inspectorate. 

The time allowance to bring the 
laggards to heel appears long and one 
can almost see the ‘‘ dead hand” of 
the Treasury frightened by the pros- 
pect of an increase in depreciation 
claims. 

The second point that local authori- 
ties will question is the wisdom of the 
transfer of control to the Alkali 
Inspectorate of not only the national- 
ized coke oven, gas and electricity 
industries, which can _ hardly’ be 
queried, but of virtually all industrial 
firing processes, except steam raising. 
While all concerned will welcome the 
technical help that the Alkali Inspec- 
torate can offer in cases of difficulty. 
many of the industries involved are 
concentrated in areas where the 
Local authorities are very alive to 
their problems, and where any com- 
plaints would be, and normally are, 
dealt with locally without resort to 
outside help, the latter being under 
national instead of civic control may 
be regarded as somewhat distant and 
impersonal. 


Before leaving industrial problems 
it is hoped that the allowed years will 
not lapse before office blocks, laun- 
dries and especially hospitals, all of 
which should surely set good exam- 
ples, put their house in order. 

While industrial smoke is likely 
mainly to concern permanent Local 
Government Officers, domestic smoke 
elimination by smoke controlled zones 
will probably be pressed by the 
Officers concerned, who will gain 
kudos for their towns and themselves 
but will be temporarily a real head- 
ache to elected representatives, as 
although ‘‘Smoke Control areas ”’ 
once adopted should be, and are 
likely to be, a pleasure to all con- 
cerned, especially on washing day, 
their creation will, like most legisla- 
tion for the ultimate benefit of man- 
kind, face temporary unpopularity 
due to residents’ fears of: 

(a) Cost of conversion of their 

grates; 

(6b) Extra cost of.smokeless fuel; 

(c) Possible shortage of smokeless 
fuel; 

(d) The dislike of losing their old 
coal fire; 

To meet these fears, we in the 

Society know: 

(a) That under the proposed legis- 

lation the Central and Local 
Government may pay 70 per 
cent. of the conversion cost. 
That the greater efficiency of a 
coke fire largely repays the 
extra cost per ton spent on the 
fuel; 
That the Gas Boards are plan- 
ning for extra coke production 
and that more coke is becoming 
available for domestic use from 
industries converting to fuel oil 
firing; 

(d) That once used to a good coke 
fire, there will be no more 
hankering by householders for 
an old-fashioned coal fire. 

The residents’ first reaction, how- 
ever, will be difficult for elected repre- 
sentatives, for the three following 
reasons: 


Firstly, they will have to face an 


(5) 


(c) 
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initial barrage of complaint, criticism) 
and abuse from residents frightened off 
the scheme for one of the reasons; 
already mentioned. The front door: 
bell, while not feared to the extent that! 
is alleged in Dictatorship countries, is: 
nevertheless generally greeted by coun-- 
cillors with a muttered monosyllable;: 
and from the proposed smoke con-- 
trolled zones many residents will! 
hopefully or despondently appear at! 
their councillors’ doors full of griev-: 
ances and reasons for the abandon-. 
ment or postponement of the scheme.. 

Secondly, councillors under our’ 
democratic system are elected either: : 

(a) because of their political affilia-- 
tion; 

(6) because of personal reputation | 
or popularity ; 

(c) because no-one else in_ the: 
district is willing to do the work 
or take the criticism involved. 

Having once been elected and un- 
less promoted to the Aldermanic 
bench, the councillor must face re-. 
election every three years, and if 
wishing to serve again is frequently in 
a position by which an unpopular 
step can halt or finish his civic career. 

Thirdly, the holding of the majority 
of seats by one political party or 
another is in some towns rightly or 
wrongly regarded by the parties as of 
paramount importance, and any pro- 
cedure which may lose a seat or seats 
may be ill-viewed by the party bosses, 
especially in politically marginal towns. 

To take advantage of the new 
legislation, councillors representing a 
district that may be declared smoke 
controlled, must be prepared to face 
temporary unpopularity, and _ their 
political party the possible loss of 
seat or seats, knowing that by their 
action they will have conferred to the 
district, the town, the residents and 
their successors, advantages in cleanli- 
ness and health long denied them and 
that posterity anyway, will applaud 
their action. 

Local Authorities have been the 
backbone of this Society and have 
expressed their support of ‘‘ Smoke 
Control Areas”. Now, as they say 
in Missouri, ‘“*‘ They can show it.” 


Il 


_ At present in any discussion on Air 
Pollution recognition is bound to be 
riven to so much having been reported 
yn the subject that the dominant need 
s the effective translation of words 
nto action. In considering action to 
e taken, however, whilst guarding 
gainst platitudes, doubtless it will 
Iso be recognized that measures to be 
rged shall neither fall short of 
bligations to society nor fail by 
ttempting to exceed the prevailing 
ounds of practicability which stimu- 
ted research must expand. 
The Beaver Committee’s Report 
resents a comprehensive statement on 
e whole problem with directions 
ward practical solutions and, irre- 
ective of the frustrating issue of 
Iphur dioxide pollution or the 
uestion as to who shall be responsible 
r the control of “‘ scheduled pro- 
esses,’ effective implementation of 
e Committee’s recommendations 
learly would be a major step to the 
leaner air so long sought. 
Experience demonstrates, however, 
at the determination and _ effort 
quired to establish and implement a 
lean air policy on an effective scale 
annot yet be assumed to be generally 
cognized. Certainly the need has 
ot been a national conviction and 
hilst public opinion has become more 
oke conscious, it does not follow 
at there is a general appreciation of 
hat is entailed, or given the know- 
dge, determination to apply it. In 
e minds of too many “ smoke pre- 
ention ”’ is still synonymous with the 
revention of only industrial smoke 
nd their appreciation of the problem 
correspondingly limited. Given the 
vailability of alternative solid fuels 
nd the provision of suitable approved 
omestic fire grates, to what extent 






















by 
J. Graham, F.S.1.A., M.R.S.L. 


Chief Sanitary Inspector, Manchester 
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has there been a voluntary relinquish- 
ment of the use of bituminous coal? 
How many housing authorities having 
provided the suitable approved fire 
grates designed to burn coke, have 
chosen to lead their tenants further 
by requiring them to use only smoke- 
less solid fuel in these grates? How 
many local authorities have con- 
sistently supported their officers dili- 
gently to apply existing law to deal 
with industrial smoke nuisances in 
spite of all its weaknesses? How 
strenuously have local authorities 
sought amendment of that law and 
how much encouragement have they 
received from successive governments 
in the past? What has been the 
experience of those local authorities 
who sought confirmation of smoke 
byelaws? When court proceedings 
have been taken how seriously have 
some lay magistrates regarded smoke 
nuisances ? 

The answers to these and many 
similar questions are well known and 
with notable exceptions evince that 
the achievement of the objective of 
the reduction of smoke in all heavily 
populated areas by 80 per cent. within 
10 to 15 years, as expressed by the 
Beaver Committee, calls for infinitely 
greater determination than has yet 
been practised. The fundamental 
need is a sincere change of attitude by 
the individual both as an industrialist 
and as a householder and to secure 
that change a vigorous lead to be taken 
by central and local authorities 
through persuasive and coercise meas- 
ures. 


Persuasive measures 


It would be wishful thinking to 
anticipate that only publicity as to the 
objective, benefits, means available, 


personal implications and progress or 
lack of it, will stimulate the individual 
consumer of fuel to make the effort 
required. Enlightened _ self-interest 
has and continues to make its volun- 
tary contribution, but the general 
scale of that effort in relation to the 
national need is meagre. The avenues 
of communication with the public 
through the Press, sound and vision 
broadcasting, exhibitions and so on 
have long been used and certainly 
local authorities who have been 
active in smoke prevention can pay 
tribute to balanced reports and com- 
mentaries by the more progressive of 
the national, provincial and technical 
press. In addition, the television 
documentary feature early in 1953 with 
its evocative questions to the indi- 
vidual viewer was invaluable at the 
time. Unfortunately, however, the 
impact of the information so conveyed 
is transitory and experience clearly 
demonstrates that public knowledge 
of the problem and means toward its 
solution is not enough to bring about 
the necessary changes in habits. 

This experience does not mean that 
publicity should be neglected; on the 
contrary, every available means should 
be used with “* vigour and convincing 
presentation.” Correspondingly, there 
is a need for ernphasis to be placed on 
the personal contact with the indi- 
vidual to ensure a correct technical 
and tactful approach to each person. 

The value of such information and 
consumer services as those of the Gas 
Council, Coal Utilisation Council and 
Central Electricity Authority toward 
clean air is unquestionable. But the 
success of their efforts is subject to an 
inherent limitation of being concerned 
basically with the sale as distinct from 
the use of appliances. 

The householder may purchase a 
recommended solid fuel appliance 
capable of burning coke but not 
choose to burn other than coal which, 
although thereby accomplished with 
some increased efficiency and _ less 
smoke, does not achieve the objective 
of clean air. Similarly, apart from the 
possibility of a requirement in a 
tenancy agreement, the occupiers of 
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municipal houses provided with such | 


grates 
smokeless fuel. In either case, of 
course, the presence of the suitable 
appliances greatly aids the ultimate 
inclusion of the houses in a “ smoke- 
less zone ’’ or “‘ smoke control area.” 


may choose not to. burn | 


| 


But to facilitate the abandonment of — 


bituminous coal for smokeless fuel, 
which in general means gas coke, the 
personal link between the householder 
and the enforcing authority is in- 
valuable. This is especially evident 
when regard is had to the need to 
overcome prejudice against the use of 
gas coke both in respect of price and 
suitability. The publicity of the sales 
and information services referred to is 
essential. But it does not remove the 
need for a technically and tactfully 
competent more personal approach to 
the individual whose freedom of 
choice is to be restricted both in his 
own and the public interest. 

Clearly the success of the establish- 
ment and extension of the central 
smokeless zones in Manchester (Fig. 1) 
owes no little to the value of the 
sanitary inspectors’ or smoke abate- 
ment officers’ interviews with each 
occupier. This personal contact by a 
local authority’s officer, who directly, 
at least, was not selling any fuel or 
appliance, anticipated difficulties, crys- 
tallized solutions and identified the 
City Council’s policy with individuals 
by individuals. It stimulated an 
essentially human relationship whilst 
also providing the necessary more 
mundane data for the assessment of 
requirements especially in terms of 
alternative fuels and subsequent assur- 
ances as to their availability for the 
estimated demand. Necessarily these 
officers so responsible for the making 
of the survey and the handling of the 
many enquiries have to be technically 
competent and tactful, both of which 
attributes have long been recognized 
as essential to the effective carrying 
out of their related duties in environ- 
mental sanitation, with emphasis on 
securing rather than enforcing com- 
pliance. 

Reverting to overcoming prejudice 
against the domestic use of coke, it 
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has to be recognized that coke cannot 
be burned satisfactorily or economi- 
cally in the old open fire grates or 
ranges such as the Yorkshire range 
(Fig. IL) of the 19th century and earlier 
part of this century. Further, in the 





Fig. 2. 


suitable approved modern domestic 
grate coke does require more attention 
than coal if it is to give satisfaction. 
Indeed it will be recollected that the 
Reaver Committee found that much 
of the coke available would not burn 
satisfactorily on these grates, but 
fortunately for the future of the clean 
air policy this failure does not apply 
to coke produced from all retorts. 
Clearly, in considering the avail- 
ability and suitability of smokeless 
solid fuels, due regard must be paid 
to the type of domestic appliance in 
which they are intended to be used. 
With an open fire, ease of ignition and 
rapid recovery when replenished, even 
from a low fire may be an essential 
requirement. An openable stove on 
the other hand, because of its accurate 
control of combustion air, may not 
require such conditions. With this, 
coke of a higher density may be more 


important so as to secure the inherent 
advantages of this appliance in running 


for long periods without attention. It 
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is recognized that the less reactive 
cokes, although they are more difficult 
to ignite, once burning properly, emit 
a higher proportion of heat by radia- 
tion than those fuels which are more 
combustible. Thus in the case of the 
open fire which is required to heat 
mainly by radiation, it will be seen 
that the demand for certain properties 
in this fuel such as ease of combusti- 
bility concurrent with high radiation 
may be incompatible. 

Similarly in regard to relative prices 
of gas coke and coal there appears to 
be a danger of making unrealistic 
demands of the gas industry. Thus in 
a recent discussion on the Beaver 
Report, the London price of gasworks 
coal, pre-war was quoted as having 
been about 19s. 6d. a ton, and 
domestic coal 50s. a ton. By 1955, 
coal at the gasworks cost 90s. a ton 
and domestic coal 130s. a ton and it 
was pointed out that if domestic coal 
had increased in price in the same 
proportion as gas coke, the domestic 
consumer would now be _ paying - 
£11 10s. a ton. The conclusion was 
that the domestic user of raw coal had 
been given a bonus of £5aton! Ata 
more domestic level it is important 
to ensure regular frequent deliveries 
of coke to households whilst the need 
for proper storage should be _ re- 
cognized; not in the open to become 
rain soaked. Further the householder 
should appreciate that it does require 
greater attention than coal for satis- 
factory burning, e.g. greater depth of 
fire and generally more careful atten- 
tion. 

The experience of Bradford and 
Nottingham, with their post-war con- 
dition of tenancy requiring the use of 
smokeless fuels proceeding logically 
to the establishment of smokeless 
zones, demonstrates the practicability 
of burning coke in the suitably 
designed modern grate. In _ the 
absence of these appliances, however, 
any assessment of the task of dealing 
with the vast numbers of old fire grates 
or ranges in the “black areas’”’ 


emphasizes the practical approach and 
belief of the Beaver Committee that 
for any real advance to be made in 
abolishing smoke from domestic chim- 
neys there must be a combination of 
‘* compulsion to stop producing smoke 
with financial help in providing the 
means to do so.” 


It is gratifying that the Clean Air 
Bill accepts this essential principle in 
its proposals including grants toward 
the cost of converting domestic ap- 
pliances in smoke control areas. In 
implementing this, however, local 
authorities in ‘“* black areas ” will have 
to contend with a dilemma arising 
from these black areas coinciding with 
the heaviest incidence of unfit houses; 
houses overdue for demolition but in 
many districts, at the present rate of 
rehousing, too numerous to be cleared 
within the contemplated 10 to 15 years 
target period of the “clean air” 
policy. 

Those local authorities have esti- 
mated the total number of unfit 
houses in their districts and prepared 
their first five-year programme of 
demolitions and retentions for patch- 
ing to a standard ‘“‘ adequate for the 
time being.’ Now, however, if the 
clean air policy is to operate on an 
effective scale in the areas where it is 
most needed what shall be done with 
-the obsolescent coal burning ranges 
and grates in the unfit houses which 
cannot be demolished for many years? 
At present the burnability of coke in 
those old appliances does not offer the 
use of that fuel as a practical pro- 
position and the prevailing cost of low 
temperature carbonization fuel in 
terms -of cash precludes its com- 
pulsory use in those households. 
Hence, even in unfit houses, unless 
due for demolition within the target 
period for reali ation of the clean air 
policy, if the problem is to be faced 
squarely replacement of obsolescent 
grates and ranges burning coal, by 
modern grates burning coke, and the 
accompanying structural work seems 
unavoidable. 


In the industrial field there have 
been numerous pronouncements on 
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the need to utilize fuel efficiently and 
as expressed in the British Productivity 
Council’s report of September, 1953, 
‘“* by and large British industry has not 
replaced or materially modified its 
fuel and power equipment since the 
first world war; it is old and in- 
efficient.” That report further re- 
cognized the unlikelihood of industry 
changing its habits ‘unless it is 
actively assisted, persuaded or even 
coerced to do so by legislative means.”’ 
Perhaps the recent increase in the price 
of coal will provide the necessary 
incentive towards its efficient use or 
greater replacement by oil and happily 
coincide with less smoke, but the 
experience of smoke abatement 
workers affirms the need for the added 
stimulus of legislative coercion. The 
combined operation of local autho- 
rities aided by more stringent legal 
sanctions, the National Industrial Fuel 
Efficiency Service and possibly the 
availability of the Government Loans 
must prevail where enlightened self 
interest has proved of little avail in 
securing clean air. 


There is a tendency, however, to 
regard the problem as exclusively one 
of capital and plant replacement and 
it is salutary that the Beaver Com- 
mittee also focus attention on the 
technical skill of an operative being 
as valuable to industry as the technical 
efficiency of the plant and apparatus 
he is required to operate. Certainly 
he should receive the wage his skill 
deserves and should be encouraged by 
financial inducements to equip himself 
most effectively by attendance on 
courses such as those of the City and 
Guilds of London Institute. 


Some fuel conscious industrialists 
do recognize this, but generally there 
is little inducement for stokers to 
attend stokers’ classes. A notable 
exception exists in Manchester where 
one of the largest firms working three 
shifts, pay class fees, allow afternoon 
shift workers to finish in time to attend 
the class without loss of pay, whilst 
night shift workers commencing earlier 
receive overtime rates of pay for doing 
so and finally a bonus is paid over the 


ordinary rate per hour to those who 
obtain the Boiler Operators Certificate. 
Manchester Corporation recognizing 
the value of precept and example in 
demanding a clean air and efficiency 
also operate such a scheme for any 
of their personnel engaged in the firing 
or maintenance of boiler plant. Before 
presuming to criticize the absence 
from the Beaver Report of a recom- 
mendation as to compulsory certifica- 
tion of stokers, should we not first set 
the example of adopting a voluntary 
scheme of inducement? Clearly there 
is nothing altruistic in these schemes: 
they are essentially good business, 
especially when it is found, as in 
Manchester, that the principal cause 
of excessive smoke emissions is still 
bad firing. 


Coercive measures 


Members and officers of local autho- 
rities have long recognized the de- 
ficiencies in the existing law as 
expressed in the Bedver Committee’s 
report and the Government’s Clean 
Air Bill, which closely follows the 
purport of the report, has been 
awaited with uncommon interest. 

It presents the first comprehensive 
measure to deal with smoke prevention 
and its thorough approach, especially 
in the logic of bringing domestic 
smoke with financial inducement into 
the scope of national legislation, is 
to be welcomed. This does not 
mean, however, that the need for a 
critical examination of its provisions, 
especially details as drafted, does not 
arise. Certainly it is regrettable that 
in drafting legislation to embody a 
standing principle, in this case the 
policy of clean air, so much attention 
seems to have to be given to accommo- 
dating the intricacies of individual 
situations and different contingencies 
as to create a risk of stimulating pre- 
occupation with exemptions, reserva- 
tions or safeguards rather than ob- 
servance of the principle. This risk is 
illustrated in respect of the defences 
available on the emission of dark 
smoke under Clause 1 of the Bill, 
temporary exemptions under Clause 2 
and the possible exemptions in smoke 
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control areas under Clause 8. 

Perhaps the universal application 
of law as distinct from the implementa- 
tion of a local Act precludes leaving 
particular contingencies to the good 
sense and discretion of every local 
authority and its officers. Neverthe- 
less, in formulating exemptions, ex- 
perience should clearly demonstrate 
that they are necessary to prevent un- 
reasonable application of the law. 
In this respect the desirability of 
stipulating all the wide defences in the 
clauses mentioned seems questionable. 
This is particularly shown in com- 
parison with the existing law relating 
to emissions of black smoke, in regard 
to which the defence of “‘ best practi- 
cable means ”’ is at present not avail- | 
able, but in effect would be restored 
by the proposed defences in clause 
1G). 

Smoke abatement workers will 
welcome the meaning given to dark 
smoke, especially having regard to the 
terms of the later provision in the Bill 
which also enables smoke other than 
dark smoke to be dealt with as a 
nuisance. Assessment of the full value 
of this definition, however, will have 
to await the form of regulation the 
Minister may prescribe in dealing with 
the time standard, which, no doubt, 
will follow the recommendation of the 
Beaver Committee. In that event the 
length of time during which an ob- 
servation may have to extend before 
the permitted maximum of 6 minutes 
of dark smoke is exceeded may prove 
to be of some embarrassment to the 
effective carrying out of the duty by 
the officers concerned. Thus after the 
lapse of 4 hours the prospect of being 
able accurately to determine the 
precise circumstances responsible for 
emissions, more especially the cause 
of the earliest emission, may be very 
dubious. Another possibility is the 
length of the observation extending 
into hours of darkness to preclude 
its actual completion. These points, 
however, should not be over-stressed 
or interpreted as being critical of the 
suggested time criteria; certainly the 
opportunity of applying such an 
improved standard should be taken 


without hesitation and without anti- 
cipating undue difficulty in their 
operation. 

The Bill’s use of the term ‘“‘building”’ 
in relation to smoke emissions imposes 
an undesirable limitation arising from 
the fact that smoke may be emitted 
from other than a building, e.g. an 
industrial furnace may be installed 
outside a building. In this latter 
event the provisions of Clause 1 
relating to prohibition of dark smoke 
from chimneys would not be appli- 
cable: similarly in respect of smoke 
control areas the emission of smoke 
other than from a chimney of a build- 
ing would not be actionable, further, 
in the abatement of smoke nuisances 
under Clause 12, such as from the 
burning of trade waste on land, the 
same inability to proceed would occur. 

Manchester’s experience in the 
operation of the Manchester Corpora- 
tion Act, 1946, Section 36, which deals 
with the prevention of smoke from 
industrial furnaces and _ originally 
referred to a ‘“ building,’ was such 
that the opportunity was taken in the 
Manchester Corporation Act, 1950, 
to secure the addition of the words 
‘‘or on any premises,” “* premises ”’ 
having the same meaning as in the 
Public Health Act, 1936, and it is 
suggested that an amendment to the 
drafting of the Clean Air Bill is 
warranted to remove an otherwise 
unnecessary restriction contained in 
the words ‘‘a chimney of any build- 
ing,’ Thus in Clause | this would be 
achieved by the deletion of the latter 
words and the substitution of “ any 
premises.” 

Clause 3 dealing with the smoke 
from furnaces re-enacts part of the 
standard form of the clause used in 
local acts dealing with the prior 
approval of installations. But neither 
the existing local provisions nor the 
proposals now made meet the follow- 
ing points which have been urged by 
some local authorities. 

Firstly, that any installation should 
not only be capable of being operated 
continuously as far as practicable 
without emitting smoke: also it should 
be so operated. The logic of this 
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additional condition is recognized in 
Clauses 4 and 5 in respect of the 
prevention of grit and dust from fur- 
naces but is absent from Clause 4 
dealing with smoke. Thus in the 
latter case it can be submitted that so 
long as the installation is capable of 
being operated as intended and is 
** burning fuel of a type for which the 
furnace was designed,” the emission 
of smoke is not an offence. 

The second point with which some 
local authorities have been concerned 
is the controversial one of making 
the form of prior approval of a com- 
pulsory instead of a permissive nature. 
At least it is suggested that there is a 
case for prior notification of intention 
to install if not approval of the in- 
stallation so that a measure of advice 
then may be offered by the officials who 
will subsequently be responsible for 
securing compliance with the Clean 
Air Act. An illustration of the value 
of such advice at the onset is available 
in respect of the use of mechanical 
stoking. The reiteration of the term 
‘“smokeless’’ has led some _ non- 
technical and indeed other manage- 
ments to believe that the introduction 
of any form of mechanical firing will 
secure smokeless operation. Clearly, 
whilst particular conditions may be 
such that a certain type of mechanical 
firing under proper supervision with 
suitable fuel could result in sub- 
stantial smokelessness, operating con- 
ditions are not universally uniform 
and there are numerous factors which 
must be considered to ensure that new 
or existing plant may operate not 
necessarily smokelessly but certainly 
to comply with the recommended new 
density standards. A non-technical 
management may be at a loss to 
determine what appliance may be used. 
to meet its specific needs and smoke 
abatement workers are aware of some 
rather specious claims that all troubles 
are overcome if only a certain ap- 
pliance is installed. 

Concerning the general issue of prior 
approval, there is a notable difference 
between the permissive nature of the 
clause in the Clean Air Bill and the 
annual registration with, in effect, 


the strict form of compulsory prior 
approval to which the scheduled and 
certain other processes would become 
subject on transfer to central control 
under the Alkali Act: consistency alone 
would provide for at least compulsory 
notification to local authorities on the 
installation of other plant in respect of 
smoke emission. A _ further point 
watranting consideration in relation 
to prior approval, irrespective of its 
obligatory or permissive nature, is that 
of proper instrumentation of the plant. 

Whilst the prevention of smoke 
emission from furnaces does not 
necessarily depend entirely on the 
provision of such instruments as 
draught gauges, CO, recorders, feed- 
water meters, pyrometers, smoke 
alarms or recorders, their value in that 
regard, coupled with securing the 
efficient use of fuel, is self-evident and 
fully recognized by efficient manage- 
ments. It has to be admitted, how- 
ever, that none is an integral part of a 
furnace ~~. in. the. accepted sense. of 
the word and to that extent it does not 
seem that in considering any plans or 
specifications under Clause 3 (2) a 
local authority could do more than 
commend the use of some or all of 
these aids to both efficiency and smoke 
prevention. ~. Surely,» the . need. to 
command fuel economy and smoke 
prevention is such that the oppor- 
tunity should be taken to embody a 
suitable clause in the Bill requiring a 
modicum of instrumentation at least 
to plant above a certain rating. 

The Beaver Committee recom- 
mended ‘‘ smokeless zones,” as pro- 
vided for in local Acts, and the 
innovation of “‘ smoke control areas ”’ 
in which the domestic consumption of 
coal containing more than 20 per cent. 
of volatile matter would be prohibited. 
The Bill deals only with ‘‘ smoke 
control areas ’’ and presents a formid- 
able list of possible exemptions to the 
prohibition of smoke in such areas. 

However, as Clause 8 does express 
the prohibition of smoke, it might be 
considered to provide for a more 
rigorous standard of a “smoke 
control area’ than that of the Beaver 
Committee where the emphasis would 
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be on the direct control of the fuel 
used. But to some authorities the 
prohibition of smoke wil! seem to be 
defeated by the possible reservations 
as to its application, more especially 
in the absence of a qualification as to 
the manner in which the fuel shall be 
burned so long as it is authori ed fuel. 
Thus it might be stressed that with 
domestic smoke “ it is the cumulative 
effect of light smoke from a large 
number of low chimneys that matters,”’ 
and that the formal recognition of 
domestic smoke emission is incon- 
sistent with the objective of a clean air 
policy. This attitude, however, would 
raise the target from 80 per cent. 
reduction in smoke in all heavily 
populated areas, without recognizing 
that, although seemingly anomalous, 
smoke does arise from “ smokeless ” 
fuels other than gas and electricity 
and acceptance of that fact is realistic. 
Nevertheless, it should not be denied 
that there should be _ safeguards 
against abuse of any exemptions. 
Thus the validity of the defence in 
sub-clause (2) should also depend on 
proof of proper use of the fuel, e.g. 
everyone is aware of serious smoke 
emission that can arise from the faulty 
combustion of oil. Similarly any 
exemption of a fireplace, presumably 
having regard to the possibility of a 
successful outcome in the future of 
work such as that of B.C.U.R.A., 
should ensure not only that the fire- 
place could be used without “ pro- 
ducing undue smoke ”’ but also require 
that it was so used. 

Concerning the grants for the con- 
version of domestic appliances in 
smoke control areas, there is a welcome 
logic in the recognition of the need for 
financial inducement for this purpose. 
It does seem, however, that provision 
whereby consent of the local authority 
to the removal of an appliance which 
had been the subject of a grant, even 
after the two years period mentioned 
in the clause, should be included. It 
is recognized that no further grant 
would be available in respect of the 
house, but it would be helpful to 
minimizing the risk of subsidi ing a 
trade in portable or free standing 


appliances from smoke control areas 
if some such condition was attached to 
the grant. 

On the abatement of smoke nuis- 
ances, Clause 12 is intended to provide 
a necessary supplement to the control 
of smoke not otherwise actionable 
under the Bill. Unfortunately, how- 
ever, as drafted it would seem to leave 
local authorities with the cumbersome, 
out-moded procedure of Part III of 
the Public Health Act, 1936, with its 
prolonged method of service and 
expiration of abatement notices and 
application to the Court for Nuisance 
Orders. This would be inconsistent 
with the general recognition of the 
need for prompt summary power to 
deal with such nuisances and logically 
requires amendment to provide that 
remedy. 

Clause 13 in dealing with special 
cases presents a controversial issue in 
the contemplated transfer of responsi- 
bility for the control of the ‘‘ scheduled 
processes’ and certain others in its 
deviation from the principle of local 
authorities being responsible for the 
prevention or control of smoke 
emission. This, of course, follows the 
report of the Beaver Committee who 
considered that the smoke from the 
scheduled processes and certain others 
presented special technical difficulties 
which, at present, unlike the emission 
of smoke from other sources, were 
not amenable to the application of 
defined standards. Accordingly, they 
would be dealt with by the Alkali 
Works, etc. Inspectorate until such 
standards could be applied when the 
control would revert to local autho- 
rities. It is important, however, also 
to note that the Committee em- 
phasized the need ‘‘ for vigorous and 
continuous action to secure the de- 
velopment of satisfactory preventive 
measures in all these cases.”’ In this 
regard no doubt the Clean Air Council 
commended by the Committee could 
serve a most useful purpose in 
vigilance to stimulate such action. 

The proposed transfer understand- 
ably is a matter of concern to smoke 
conscious active local authorities who 
are sensitive to the need for radical 
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changes in some existing practices in 
those scheduled processes, but are 
sceptical of such being secured by 
what they consider to be inherently 
sporadic central, as distinct from 
continuous, local control. The history 
of apathy in respect of the iron and 
steel industry with the prolonged 
provisional exemptions of question- 
able justification in the light of 
technological knowledge has not en- 
couraged confidence in the proposal. 
The compromise which was provided 
in the Bill of Mr. Gerald Nabarro, M.P., 
whereby local authorities who satisfied 
the Minister that they possessed the 
necessary resources and technical staff 
would retain the responsibility for the 
special processes, recognized that a 
universal technical incapacity of local 
authorities to cope with such processes 
could not be sustained as a reason for 
the change. But it has to be admitted 
that the compromise would introduce 
an undesirable dual responsibility. 
Certainly, if the proposal is imple- 
mented, the existing establishment of 
seven district Alkali, etc. Works 
Inspectors will have to be greatly 
expanded to meet the technical diffi- 
culties and increased responsibilities ; 
an expansion which is in any event 
overdue to cope with the chemical 
engineering industry in the country. 
The Bill does recognize that technical 
difficulties advanced as a reason for 
the proposed transfer, justifiably can- 
not be applied to a works simply 
because it happens to be registrable 
under the Alkali Act. The technology 
of combustion for example in steam 
raising at a cotton mill or other 
factory is the same as at a sulphuric 
acid or other chemical works and 
either type may emit dark smoke or 
create a smoke nuisance which at 
present is actionable entirely by the 
local authority. Clause 13 (1) recog- 
nizes that the local authority may 
continue to be so responsible de- 
pendent on the source of the smoke 
emission in relation to the actual 
registrable process; otherwise pro- 
ceedings would require the consent of 
the Minister. It is important to 
note that under sub-clause (4) the 


consent would not be required in 
respect of dark smoke or smoke 
nuisance from work not directly 
concerned in the processes which 
necessitate its registration under the 
Alkali Act and the full significance of 
the reservation as to proceedings 
would seem to depend on the inter- 
pretation of sub-clause (4); i.e. whether 
there is a direct connection between the 
smoke emission and the particular 
processes which necessitate registra- 
tion of the premises under the Alkali 
Act. 

As recommended by the Beaver 
Committee and accepted by the 
Transport Commission the not too 
long-term solution to the smoke from 
the railways is that of a programme of 
electrification. In the meantime, the 
Bill logically recognizes the need for 
minimizing the emission of railway 
smoke so far as may be practicable 
and abandons the prevailing available 
obsolescent procedure of action by a 
common informer. The general value 
of the provision, however, is inevitably 
limited, having regard to the inherent 
nature of coal-fired locomotives, the 
defence of practicable means, and the 
impracticability of dealing with other 
than a stationary engine. This should 
not mean that people unfortunate 
enough to live in the vicinity of loco- 
motive sheds should have to await 
electrification for relief from the smoke 
palls with which they are commonly 
inflicted. 

Whilst the Bill provides for Parts I 
and XII of the Public Health Act, 1936, 
generally to be applicable, two par- 
ticular points require removal of doubt 
in relation to the enforcement of the 
Bill’s provisions. The power to enter 
premises conveyed by Section 287 of 
the Public Health Act, 1936, is made 
available for the purposes of the Bill 
but so far as dwelling houses are 
concerned it is not to apply except 
in relation to entry as to work on the 
adaptation of fireplaces under clause 
9 (2). This limitation seems to over- 
look entry to dwelling-houses being 
required for other provisions in the 
Bill. The further point relates to cir- 
cumstances where the cause of dark 
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smoke emission arises outside the area 
of a particular local authority but the 
smoke is clearly affecting that imme- 
diately adjacent area. At present 
Section 98 of the Public Health Act, 
1936, provides power to the adjacent 
local authority to proceed against the 
responsible person and whilst no 
doubt this action would continue to be 
available in respect of smoke nuisances 
under clause 12 of the Bill, it is 
desirable and logical that it should also 
be applicable in regard to dark smoke 
or grit from furnaces outside the 
district. 


Administration by Local Authorities 


The more controversial issue of the 
scheduled processes has been referred 
to earlier and, except for a reservation 
in that regard, locai authorities will 
continue to be responsible for a 
service of national importance but of 
special local concern. Further, the 
importance of “* joint action or other 
arrangements to secure effective co- 
ordination’ in the large urban and 
industrial centres should continue to 
be recognized by local authorities in 
their membership and support of 
regional advisory committees. 

Irrespective of the particular form 
of organization adopted, however, it is 
evident that the achievement of 
effective action will entail the exercise 
of increased responsibilities by local 
authorities to secure or enforce smoke 
prevention. Fortunately for the pro- 
spects of success this will not require 
the creation of an entirely new body of 
officials. The duties will be new in 
their emphasis and a determination 
by all local authorities rigorously to 
fulfil the responsibilities and all that 
entails may also be new. But the 
technique to attain the fundamental 
objective of smoke prevention is 
already a function of the _ local 
authority’s sanitary inspector either in 
the course of his normal duties or 
more especially in industrial areas his 
special duties as a whole-time smoke 
inspector. 

It is not within the range of these 
observations to discuss the appropriate 
geographical, functional or mixed 


organization of that officer’s duties 
with a local authority. Clearly, how- 
ever, the vital factors are not neces- 
sarily full or part-time assignment to 
smoke abatement but the nature of the 
qualifications and experience of the 
responsible officers, the relevance of 
other duties and the numerical ade- 
quacy in staff. Whilst the basic 
qualification of a sanitary inspector 
does have regard to smoke abate- 
ment, the need for increased attention 
to the subject has long been recognized 
and was recommended by the Minister 
of Health’s Working Party under the 
chairmanship of Sir John Maude. 
Doubtless the recommendation will be 
implemented in the pending reorienta- 
tion of the scheme of the training of 
that officer together with improvement 
of the existing supplementary qualifica- 
tion available for those who wish to 
specialize in the subject. The rele- 
vance of their other duties previously 
has been referred to in persuasive 
measures with especial regard to 
housing and domestic smoke and the 
significance of tactful competency long 
required of those officers cannot be 
overstressed in the new emphasis to 
be placed on securing clean air. 

The numerical adequacy presents a 
problem the solution of which is a test 
of the degree of conviction especially 
~ of local authorities, on the need for an 
efficient service in environmental 
hygiene in general and clean air in 
particular. It will be recollected that 
the Working Party’s investigation 
found that 423 sanitary inspectors 
possessed the additional certificate 
in smoke inspection, of whom 308 
were employed in boroughs. It was 
also found, however, that in many 
cases areas were understaffed and 
whilst the effect of this was not 
specifically related to smoke abate- 
ment there is no doubt as to its 
significance to those duties, especially 
as the incidence of shortage and 
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failure to recruit to the service was and 
remains greatest in the “‘ black areas.” 
The several factors involved in the 
solution, clearly expressed in the 
Maude Report, are virtually within 
the discretion of local authorities and 
if the ‘‘ locality ’’ in “‘ local”? govern- 
ment is to be meaningful the signifi- 
cance of these factors ultimately must 
be accepted. 

Perhaps on more technical issues the 
commendation of the Committee on 
annual reports from local authorities 
to the Minister, though not accepted 
in the Clean Air Bill, and the forma- 
tion of a Clean Air Council annually 
reporting to Parliament clearly re- 
cognize the need to ensure the closest 
of relations between intentions and 
achievements at all levels. They 
certainly identify accountability with 
responsibility and are important safe- 
guards against a risk of apathy in 
sustaining efforts required to achieve 
the target of a clean air. 


Conclusion 


In conclusion it may be submitted 
that the primary task of these dis- 
cussions apart from any assessment of 
the Clean Air Bill may be far more to 
clear away the blind prejudices which 
prevent men from seeing the air as 
they have polluted it than to offer 
technical means to the end of that 
pollution. Essentially the doctrine has 
to be propounded that there must not 
be subordination of the end to the 
means, the limitations of which must 
present an opportunity and a constant 
challenge to their own removal. The 
report of the Beaver Committee has 
clearly postulated a Clean Air Policy 
as a fundamental need for the welfare 
of the country. It remains for the 
goodwill of every individual to ensure 
that the need is satisfied and for the 
Government and local authorities to 
stimulate the goodwill by persuasion 
or, in the ultimate, coercion, 
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John Douglas, M.D., D.P.H. 
Medical Officer of Health, Bradford 


This paper describes the method 
adopted in Bradford to deal with the 
problem of domestic smoke in post 
war housing estates, and discusses the 
usefulness of a procedure which is 
recommended by the Beaver Commit- 
tee. 

The City of Bradford has a popula- 
tion of 288,400 and covers an area of 
over 25,000 acres situated in a bowl- 
shaped depression on the eastern side 
of the Pennines. Much of the land 
within the boundaries is useless for 
building purposes with the result that 
both industry and dwellings are con- 
centrated for the most part in the 
centre of the bowl. It is the centre of 
the wool trade and most of its 338 
industrial chimneys are those of wool 
mills. Of the 94,983 dwellings in the 
city 9,541 were erected by the City 
Council before the last war and 5,771 
since then. The remainder—79,671— 
are privately owned dwellings. 

In the early months of the post war 
period the Health Committee gave a 
great deal of consideration to the 
problem of atmospheric pollution, and 
being aware of the practical impossi- 
bility of effecting improvement under 
existing legislation during a time of 
continuing fuel shortage determined to 
seek powers, as recommended by the 
National Smoke Abatement Society, 
to establish smokeless zones. These 
powers, together with those for Dis- 
trict Heating, were duly obtained in 
the Bradford Corporation Act, 1949. 
It was appreciated that some years 
would elapse before such powers, if 
obtained, could become effective and 
that an alternative approach was nec- 
essary if any immediate progress were 
to be made. 

In the past all efforts at smoke 
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abatement had been concentrated on 
the factory. Dr. Hime, Medical 
Officer of Health of the City in 1884 
comments in his annual report for that 
year as follows: ‘“‘ The existence of a 
black pall of smoke over the town is 
quite unnecessary to the trade of 
Bradford. Asa matter of fact it repre- 
sents a permanent leakage in profits 
of a very considerable amount. The 
visible cloud of smoke which hangs 
over the town is unburnt fuel. The 
extent to which the atmosphere is 
polluted with smoke is highly depress- 
ing in its effects. The exhilarating 
effect of a short escape into a bright 
clear atmosphere is a familiar subject 
for remarks. Sunlight is essential to the 
vigorous life of both plants and animals 
and where the atmospheric conditions 
are such as to render plant life pre- 
carious, as in Bradford, men and 
animals must also suffer. As _ the 
existence of the unnatural and un- 
healthy conditions of the atmosphere 
produced by smoke-manufacturers is 
highly prejudicial, it is to be hoped 
that united action will be taken by 
those who are wantonly and un- 
necessarily injured by it to protect 
themselves.” 

The castigation of the ‘‘ smoke 
manufacturers ”’ of 1884 was probably 
justified, but not so today—the in- 
dustrialists in Bradford, with few 
exceptions, have co-operated most 
willingly with the local authority and, 
although there still remains an im- 
mense amount of work to be done, 
over the years there has in fact been a 
gradual but noticeable lessening of the 
smoke nuisance. The graph (Fig. 1), 
shows this quite clearly. It is prob- 
ably true to say that the main contri- 
bution to this improvement has been 
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made by industry and commerce and 
that the part played so far by the 
householder has been comparatively 
negligible despite the increased use of 
gas and electricity and improved solid 
fuel burning appliances in the home, 
which must have had some slight effect. 

It should be mentioned that at the 
time when these matters were under 
consideration the responsibility for 
planning the post-war housing pro- 
gramme was also the concern of the 
Health Committee, and this greatly 
facilitated the subsequent develop- 
ment of the Corporation’s policy on 
smoke abatement. The need for fuel 
conservation during the war and the 
studies to this end made by the 
Egerton Committee on the Heating 
and Ventilation of Dwellings had 
focused attention on the very signi- 
ficant part played by the domestic fire 
in dissipating the national fuel re- 
sources and thus adding to the smoke 
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pall over our cities. The Health 
Committee in its consideration of this 
timely and most valuable report were 
not unaware that they themselves 
during the inter-war period in their 
enthusiastic drive for slum clearance 
had in fact erected some 10,000 muni- 
cipal houses which it was now esti- 
mated were responsible for over ten 
per cent. of the smoke derived from 
domestic sources. This was a dis- 
concerting thought to the Public 
Health Committee and they deter- 
mined that such a happening should 
not be allowed to recur. Some 
method had to be sought to prevent 
the emission of smoke from the 
chimneys of the new housing estates. 

In March, 1946 came the findings of 
the Simon Committee on Domestic 
Fuel Policy and when the Govern- 
ment accepted its recommendation 
‘That in subsidised houses the 
Government should make use of 


approved solid fuel appliances a con- 
dition of subsidy,’ the Bradford 
Health Committee unhesitatingly took 
what they conceived to be the next 
logical step and decided to minimi e 
the smoke on the new housing estates 
by requiring the occupiers, as a con- 
dition of tenancy, to use only smoke- 
less fuels in the appliances provided; 
this policy recommended by the 
Beaver Committee in 1954 was put 
into operation in Bradford in 1946. 

The best policy to pursue in districts 
outside the black areas is difficult to 
determine because of the cost involved 
in conversion of grates in pre-war 
houses, a problem not arising in the 
case of the post-war house. Much 
will depend on the progressiveness of 
the authority concerned and the speed 
with which solid smokeless fuels can 
be made available and thus allow of 
the development of Smoke Control 
Areas in such districts. 


Privately Owned Houses 


The private house is the main 
source of domestic smoke. Such 
houses, 79,671 at the present time, 
constitute 84 per cent. of all the houses 
in Bradford, and of these roughly 
one-third are of back-to-back con- 
struction. The slum clearance pro- 
gramme for the next 20 years envisages 
the demolition of over 11,000 existing 
private houses, most of them of the 
back-to-back type. 

Cities and towns afflicted with large 
numbers of back-to-back houses have 
the smoke problem aggravated by the 
high density of such properties. 
Moreover these houses are usually 
built without gardens and abut directly 
on the public footpaths of narrow 
streets so that there is an inadequacy 
of space about the buildings to allow 
of speedy dissemination of smoke. 
Local authorities’ proposals for slum 
clearance are now defined for the next 
20 years and it is a temptation to omit 
such houses from smoke control area 
proposals. This temptation must be 
resisted particularly in the case of the 
back-to-back house, and I would 
suggest that only those in the first 
five years of the programme should 
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be excluded. Much will, however, 
depend on the speed with which 
authorities implement their Smoke 
Control Orders and overcome the 
physical difficulty of converting large 
numbers of obsolete fittings. 

There can be little criticism of the 
straightforward approach in the Clean 
Air Bill to the domestic smoke prob- 
lem. The financial provisions are 
most welcome, and provide stimulus 
and encouragement to local authorities 
and minimi_e possible objections from 
the private citizen. 


Pre-War Houses—Operation of 
Tenancy Agreement Clause 


The relevant clause inserted in the 
tenancy agreement reads “‘ the tenant 
shall not burn in any fireplace designed 
for the burning of smokeless fuel any 
fuel other than smokeless fuel unless it 
can be shown to the satisfaction of the 
Corporation that such fuel is un- 
obtainable in the district in which the 
premises are situate.”’ It was realized 
that this provision would break down 
if in fact the supply of smokeless fuels 
did not keep pace with the growth of 
the housing estates. To obviate this 
the closest liaison was established, and 
has since been maintained, with the 
North Eastern Gas Board, the major 
producers of coke in our area, and I 
would pay tribute to them in that they 
have never failed to maintain supplies, 
even in times of acute fuel shortage. 
Thus at no time has any tenant had 
occasion to invoke the escape clause. 

It would be quite wrong to give the 
impression that the burning of smoke- 
less fuel was accepted with eagerness 
by all tenants. The post-war shortage 
of housing accommodation was such, 
however, that applicants were not in a 
position to refuse the offer of a house 
with this condition of tenancy at- 
tached. Quite frankly the Corpora- 
tion made use of the housing shortage 
to further the cause of smoke abate- 
ment with the result that there is now 
quite a considerable section of the 
population accustomed to the use of 
smokeless fuel. Consciously or un- 
consciously, willingly or unwillingly, 
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a considerable section of the commun- 
ity have become supporters of the 
policy of Clean Air. 

There were as might be expected 
householders with whom old habits 
died hard so that they on occasion 
broke the agreement and reverted to 
the use of coal. A visit’ by the 
District Sanitary Inspector with a 
warning that a continuance of this 
practice would result in the ejectment 
of the offender invariably sutficed so 
that im no -instance has it been 
necessary to exercise this sanction. 
In such cases a patient explanation 
is given of the value of coke and 
care taken to ensure that the house- 
holder thoroughly understands the 
correct method of using the appliances 
provided. On follow-up visits it is 
almost invariably found that con- 
tinued usage has convinced them that 
the burning of coke is not without its 
advantages. They come to appreciate 
that in addition to constant hot water 
they have cleaner room conditions, 
less washing of curtains, no chimney 
sweeping to speak of and warmer 
rooms. 

The modern solid fuel burning 
appliance if properly installed is a 
most efficient instrument but it is by 
no means fool-proof—it must be 
operated with intelligence—and it is 
essential that each ingoing tenant 
should be given adequate instruction 
in its use. Care taken in this matter 
produces a Satisfied tenant. 

A good quality coke is a necessity. 
It is no good advocating coke as a fuel 
if it be burned only with the greatest 
difficulty. In the post-war house a 
gas poker is fixed to each appliance, 
and while this is extremely useful and 
indeed essential for easy ignition, its 
ready accessibility leads to its over- 
frequent use when coke of inferior 
combustibility is supplied with a con- 
sequent increase in the gas bill. 

Adequate ventilation is a necessity 
in any room but it is particularly so in 
a room heated by coke burned in the 
modern appliance. One of the most 
common complaints made by tenants 
of our post-war houses is that they 
sometimes experience what they term 
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‘the smell of coke fumes” or “ sul- 
phur fumes.’? On occasion these 
complaints may be supported by 
medical! certificates alleging a dele- 
terious effect of the coke fire on the 
health of one or other of the occupants, 
who usually are sufferers from some 
chronic respiratory condition such as 
bronchitis or asthma. 

As Medical Officer of Health I have 
been naturally much concerned when 
a medical opinion is given that the 
burning of a coke fire is having an 
adverse effect on the health ofa 
patient. The few cases in which such 
an opinion has been given have been 
investigated with particular care—by 
personal interview with the patient in 
his house, by draught testing of the 
flues, by chemical investigation of the 
room atmosphere at half-hourly inter- 
vals throughout the evening’s use of 
the room with windows and door 
closed. In one such case a partially 
obstructed flue was the source of the 
trouble. In others obviously badly 
drawing flues were responsible; but in 
the remainder no source for the 
complaint could be demonstrated, 
other than intermittent back draughts 
caused for example, by the sudden 
closing of the door of a badly ventila- 
ted room, or the careless replenish- 
ment of the fire by a shovel full or 
skep of coke. The importance of a 
good drawing flue is obvious and 
special care should be exercised in 
its construction. It is equally impor- 
tant that there should be an adequate 
intake of air into the room. In the 
majority of the cases investigated this 
was not so; the windows invariably 
being kept closed and in some in- 
stances the door and the windows 
were fitted with draught excluders in 
addition. This is no doubt a very 
satisfactory way of preventing heat 
loss and possibly necessary on the cold 
slopes of the Pennines, but it does not 
improve the functioning of a sluggish 
chimney flue. The use of a controlled 
method of ventilation such as a hit or 
miss glass ventilator inserted in a 
window pane may be a solution. 
Alternatively a controllable ventilator 
in the floor by the fireplace, com- 
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municating with the sub-floor space is 
probably better. Tenants do not 
take kindly to the open window in 
winter, neither do they like wall 
ventilators which they usually seal 
over with paper. 

Inadequate ventilation with reduc- 
tion in relative humidity due to over- 
heating was another possible cause of 
the complaints made by sufferers from 
respiratory disease; the consequent 
dryness of the atmosphere producing 
an irritant effect on a sensitive mucous 
membrane causing increased coughing 
and general discomfort. The escape 
into the room of the products of 
- combustion of coke or coal will of 
course, have an adverse effect on the 
occupant of the room whether he be 
well or ill. Similarly, overheating of 
the room may be caused by either a 
coke or a coal fire, although the very 
efficiency of the modern appliance 
when used with coke is probably more 
likely to produce overheating than the 
older type cf coal burning grate. In 
every case which I have investigated 
I have been satisfied that any detriment 
to health alieged, was due to one or 
other of the above causes and not in 
any way due to the burning of coke 
per se instead of coal. 

Then there are complaints about the 
cost of coke, many tenants stating that 
they have to spend more on fuel in 
their new houses than they did in the 
old. The majority however, appre- 
ciate that they get more value for any 
possible increase in expenditure. Un- 
doubtedly those houses with an 
independent hot water boiler in the 
kitchen burn more fuel per week than 
the old house with only one fireplace, 

ut the tenant has two rooms warmed 
to a comfortable temperature, where 
before he only had one, and in addi- 
tion he has constant hot water. In 
the houses with only one fire with a 
fire-back boiler, the weight of fuel 
consumed equals the weight of coal 


used in the old house but gives greater © 


efficiency. 

Although I have discussed at some 
length the difficulties encountered and 
the different complaints we have 
received, it must not, on that account, 
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be assumed that they are many. Over 
the last eight years from amongst 
6,000 families there have been only 
22 requests made for permission to use 
coal, or for transfer to pre-war estates 
where the burning of coal is still 
allowed. 


On the whole it can be claimed that 
the operation of this scheme has been 
a success. There is about it admitted- 
ly an element of compulsion without 
which I am afraid no progress could 
have been made. Not a single house, 
however, built by the Corporation 
since the war contributes in the 
slightest degree to the smoke pall 
which hangs over the city for so many 
days of the year. Almost six thousand 
houses have now been completed and 
the value of the City Council’s decision 
in 1946 becomes apparent when we 
approach a time when fifty per cent. of 
all the houses built by the authority 
will be smokeless. Today however, 
the continuance of the “no smoke” 
clause in the tenancy agreement is no 
longer necessary because all the post- 
war housing estates, some of which 
will not be fully developed for many 
years, are designated Smokeless Zones 
as from April, 1955, by virtue of an 
Order made under the Bradford 
Corporation Act, 1949. The com- 
bined areas amount to 1,500 acres. 
The tenancy agreement scheme may 
now be said to be outmoded in 
Bradford, a “ black area ’’ because of 
the probability that future progress in 
smoke abatement in the city will be 
through the smoke control area pro- 
visions of the Clean Air Bill. It will 
be advantageous to take the oppor- 
tunity given to treat municipal and 
private buildings similarly. The pol- 
icy adopted will depend upon the 
extent to which the Minister finds 
himself able to confirm the many 
smoke control orders which will 
almost certainly be made. It is 
doubtful if authorities outside the 
black areas will be able to make use 
of this provision of the Bill for many 
years to come. To them smoke 
control in housing estates by tenancy 
agreement is commended. 
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Pre-War Municipal Houses 


So much for the post-war house and 
the operation of tenancy agreement 
method of control of smoke, a 
method which the City Council have 
hesitated to apply to existing tenancies 
on pre-war estates. 


In recent years however the Council 
has arranged for the replacement of 
the old fashioned cooking ranges in 
such houses by modern fireplaces 


selected by the tenant who is not. 


restricted to the approved appliance 
or to a particular fuel. The conver- 
sions are carried out by the local 
authority who recoup themselves by 
adding eight per cent. of the cost to the 
Bent. 


It is interesting to note that out of 
3,000 conversions only seventy to 
eighty have been to approved appli- 
ances capable of burning coke, an 
interesting illustration of the back- 
wardness of public opinion in a city 
where so much publicity has been 
given to the benefits of smoke reduc- 
tion and the value of smokeless fuels. 
The element of compulsion contained 
in the Clean Air Bill is obviously 
necessary if any progress is to be 
made. The introduction of the ten- 
ancy agreement scheme for pre-war 
houses in Bradford or elsewhere in a 
black area is not worthwhile, in view 
of the financial advantages to both 
Corporation and tenant contained in 
Clauses 9 and 10 of the Bill which deal 
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with conversions to approved appli- 
ances in Smoke Control Areas. The 
declaration of a Smoke Control Area 
also has the advantage already pointed 
out of enabling private and municipal 
property to be dealt with in the same 
way. 

In this paper I have tried to indicate 
the preliminary steps taken in the 
post-war years in a fairly large indus- 
trial area to initiate a drive for smoke 
abatement and fuel efficiency in 
domestic premises. Whether we like 
it or not this country will have to face 
further rises in coal prices due to 
increasing scarcity and rising produc- 
tion costs. The experts tell us that the 
fuel situation wili be critical in the 
1960’s. This national predicament 
raises the question—Are we using our 
fuel supplies efficiently? The answer 
in most cases is a very definite NO. 

In conclusion I wish to express my 
appreciation of the assistance I have 
received, from Mr. Frank Myers, 
Chief Sanitary Inspector, City of 
Bradford, with the preparation of this 
paper. I would also thank Councillor 
Arnold Walker, Alderman Kathleen 
Chambers, and the present Lord 
Mayor, Alderman R. Ruth, for their 
continued support of Smoke Abate- 
ment in the city during their Chair- 
manships of the Health, Housing and 
Public Works Committees, by their 
championship of the tenancy agree- 
ment clause and the Smokeless Zone 
policy. 


Discussion 


F. J. Redstone, Sessional Chairman, 
before the presentation of the papers, said 
that this session was most important 
because contributions were to be made by 
representatives of Local Authorities and 
their officers who would be concerned 
with the implementation of the new Clean 
Air Act. 

The success or otherwise of legislation 
depended to a very great extent on the 
interest taken by local authorities in the 
matter and the enthusiasm shown by the 
officers charged with these important 
duties. 

It was not his intention to stand 
between conference and the speakers who 
had given so much thought to the pre- 
paration of their papers and on this note 
he proceeded to introduce those taking 
part. 


Dr. Douglas in introducing his paper 
said that those whose interest and work 
lay in the field of public health had long 
ago accepted the thesis that clean air was 
just as essential as clean water. He 
thought it was true to say that the average 
citizen would take the same view and 
that he would be delighted at the prospect 
of a bright clear atmosphere in place of 
the smoke-laden air it was his misfortune 
now to breathe. When it came to asking 
that individual, however, to play his part 
in producing these most desirable con- 
ditions, it was a very different matter. 

It would be agreed that education and 
persuasion were the best means of securing 
the co-operation of the public, and 
striking advances had been made in 
Public Health and Preventive Medicine by 
this means—diphtheria immunization for 
example—but the difficulty in selling the 
idea of clean air was that there were not 
sufficient inducements to offer his fellow 
citizen so that he, of his own free will, 
would play his own important part in 
reducing pollution. 

Although many were convinced of the 
deadly effects, in the long run, of the 
products of combustion on the human 
organism, we were not yet in a position 
to advance such strong and convincing 
arguments or use propaganda of the type 
so successful in the diphtheria immuniza- 
tion campaign. 

Sir John Charles’ jecture at the Glasgow 
meeting would be remembered in which 
he emphasized the need for more research. 
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‘Far too frequently,” he said, “‘ the blunt 
weapon of assertion has been preferred to 


the precision tool of proof.’ The general | 


public were not easily convinced—especi- | 


ally those who live in the North. 


The London smog and its results were | 


of great propaganda value in certain 
quarters—without it, it was doubted if 


| 


the Beaver Committee would have been © 


appointed—and he congratulated 
Society on the good use it has made of 
the occurrence but he doubted if it really 
had had such a profound effect on the 
public as we were inclined to think. 


Dr. Douglas expressed his disappoint- 
ment at hearing Mr. Nabarro tend to 
minimize the contribution that domestic 
smoke makes to the sum total of pollution. 
He was quoted in the previous night’s 
local paper as follows: ‘“‘ He felt that 
little would be achieved by attacking 
domestic chimneys.’ The statement 
should be read, of course, in the context 
of his other remarks. Out of context it 
has a stronger meaning than he intended 
to convey. Dr. Douglas was of the 
opinion that it was the domestic user who 
was so important. There were no more 
enthusiastic advocates of clean air he 
said than the tenants of Bradford post- 
war houses who themselves of necessity 
burned smokeless fuel. They were the 
people who were most vociferous when 
factories on the outskirts of their areas 
belched forth black smoke. — Public 
opinion must be behind social legislation 
of this kind and if everyone was con- 
vinced that clean air was an absolute 
necessity like clean water, there would be 
little trouble in getting the industrialist to 
toe the line. 

He therefore welcomed the Clean Air 
Bill with its element of compulsion as 
being necessary to direct the average man 
to protect his own health and to see to it 
that it was not damaged by others. But, 
he said, what the local authority repre- 
sentatives wanted to know (to employ a 
phrase used by one of the speakers 
yesterday) was, what was the user 
reaction to the compulsory burning of 
smokeless fuel? He was glad to report 
that on the whole it was good. A pilot 
survey conducted on the Bradford post- 
war estates during the last two months 
showed that the great majority of the 
tenants were well satisfied, and that 
although they had been more or less 
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forced to subscribe to the policy laid 
down by the Corporation, they had 
accepted this with good grace and by 
usage had become accustomed to the 
burning of coke, and many of them today, 
he was very glad to say, were enthusiastic 
supporters of the Clean Air Policy of this 
Society. 


G. H. Barnard (N.1.F.E.S.) said that 
previous speakers had referred to the 
training of boiler operators being a prime 
factor in establishing “clean air.” The 
Board of Directors of the National 
Industrial Fuel Efficiency Service was 
convinced that the quickest way to reduce 
smoke and fuel costs was to make sure 
that your boiler operators are properly 
trained. 

In many places local difficulties pre- 
cluded the formation of courses at 
technical colleges. The age groups of the 
men involved, the need to work shifts and 
difficulties of travelling often acted as a 
deterrent to intending students. After 
consultation with the Ministry of Educa- 
tion, an alternative scheme of study—the 
N.I.F.E.S. Course of Training for Boiler 
Operators—had been devised to meet the 
needs of men who found difficulty in 
attending a technical college course. 

The N.I.F.E.S. course was available 
throughout the country and had been 
designed to meet particularly the needs 
of smaller and medium-sized firms. The 
course consists of practical training on 
selected boiler plants by qualified 
N.I.F.E.S. engineers, coupled with home 
study material which was sent to each man 
by post. Where possible each man would 
be trained on a plant similar to his own. 
The course lasted 21 weeks and consisted 
of six three-week instruction cycles and a 
three-week revision period. In each 
instruction cycle the men received by post 
enough home study material to prepare 
them for one day of practical instruction 
on site in the third week. For this 
practical instruction, men from boiler- 
houses with similar plants were gathered 
at a selected plant in small groups (maxi- 
mum 16 men). At this group meeting 
each man had a chance to discuss pro- 
blems that had arisen from the home 
study material. A weekly test paper was 
sent to each man and this paper would 
be returned to the home study tutors for 
correction. From the home study 
material, corrected papers and_ the 
practical instruction, the men would have 
every chance to find out not only how 
their boiler plant and auxiliaries worked, 
but also why. 
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By taking the course to the man, the 
difficulties of shift work, irregular hours 
and the variety of plant and equipment 
could be overcome and each man was 
trained in the more efficient operation of 
his own type of plant. In other words the 
course was a form of training within 
industry. 

The course was essentially practical in 
bias. It was designed specifically to 
appeal to the man working in the boiler- 
house, irrespective of age, and to en- 
courage in him the efficient economical 
use of fuel—a practice which may well be 
directly to his own advantage. 

The course prepared men for the 
Boiler Operator’s Certificate Examination 
of the City and Guilds of London 
Institute. 


Councillor John McKee (Bradford) 
congratulated Dr. John Douglas on his 
paper, which he said, gave a very full 
picture of the Bradford position with 
regards to steps taken since the war to 
combat the smoke problem within the 
city, and no doubt the conference would 
be especially interested in the way in 
which Bradford had got over the domestic 
smoke question so far as post-war houses 
were concerned. 

On the question of industrial smoke, 
Councillor McKee suggested that in- 
dustrialists should increase the wages of 
boiler firemen who had passed a qualifica- 
tion course. Saying that classes for 
boiler firemen had been well attended 
over the past few years, Councillor 
McKee said he thought it would en- 
courage more men to take the course if 
there was a “ floating firer’’ at the mills, 
who could take over while a man went 
to his training classes. 

It was difficult, he said, to get a man to 
go to tke Technical College in his own 
time after a hard day’s work, adding, that 
industrialists could well afford, in these 
days of incentives, some extra money in 
the wage packet for a man who passed 
the course, and not only would this assist 
in the clean air campaign, it would aiso 
cut fuel costs, said Councillor McKee. 

Referring to Councillor Gibbons’ paper 
and the question of councillors who 
supported unpopular legislation, being in 
fear of losing their seats, Councillor 
McKee stated that one Bradford coun- 
cillor, Arnold Walker, who advocated 
clean air after the war when, ‘““ many of 
us could be classed as doubters,”’ was still 
a member of the City Council, still repre- 
sented the same ward and, what was more, 
was more popular than ever. 


W. C. Moss (Coal Utilization Council) 
wanted at the outset to say that his 
Council was concerned with the efficient 
utilization of all solid fuels, including 
smokeless, and was wholeheartedly behind 
the efforts of the Society towards cleaner 
air in Britain. 

Mr. Moss said he had to some extent 
been reassured on his first point by Mr. 
Nabarro’s evidently clear grasp of the 
situation the previous day, but was 
anxious in the presence of so many local 
authority representatives to stress that 
the inception of smokeless zones or smoke 
control areas should not be allowed to 
outstrip the production of increased 
quantities of solid smokeless fuels. If 
they did, the public would be driven, 
against the Government’s policy, to the 
use of the much more expensive fuels for 
main winter space and water heating 
and public opinion turned against the 
whole idea. Secondly, he wished to 
stress the value of underfeed and other 
mechanical stokers which could burn 
bituminous coal with no smoke, or practi- 
cally none, and hoped that local autho- 
rities would not set their face against the 
use of bituminous coal in principle, at 
least until the ratio of 35 million tons 
bituminous to 5 million tons of smokeless 
fuel was reversed. He knew it could be 
argued that these stokers did occasionally 
make a very little smoke (so did oil 
burners), but he felt that for the good of 
the cause as a whole a sense of balance 
was necessary, and he maintained that 
the man who used bituminous coal on a 
suitable stoker thereby releasing a fair 
quantity of smokeless fuels for smaller 
consumers who could not use stokers, 
was pulling his full weight and should be 
encouraged. 


Mr. Moss was glad to see his friend, 
Mr. McGrath, Chief Sanitary Inspector 
of the City of London, at the Conference, 
since he believed him to be a man with 
his feet firmly on the ground in these 
matters, and for that reason Mr. Moss 
believed, as he was sure the whole Con- 
ference hoped, that the City of London 
smokeless zone, then within hours of its 
birth, would be a complete success. 


He said that his third point was perhaps 
a smaller one, but important, since it was 
concerned with retaining the goodwill of 
the public, which was essential. It was a 
plea that in houses where no gas was laid 
on, or even where a gas service was not 
extended to the room in question, the 
use of wood for igniting smokeless solid 
fuels should be permitted. 
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The Coal Utilization Council was com- 
pletely in favour of gas ignition, but 
attempts to forbid the occasional and 
harmless wood smoke in houses with no 
gas, were inflicting unnecessary hardship 
and driving the occupier either to the 
expense of installing gas or to the use of 
electricity. In that connection he was 
horrified the previous day to hear a con- 
tributor to the discussion ask for a 
complete ban on solid fuel. Gas and 
electricity had their place for short period 
heating and summer water heating, but to 
drive people to electricity for main 
heating reminded him of Marie Antoin- 
ette’s famous remark: “If the people 
haven’t enough bread to eat, why don’t 
they eat cake? ”’ 


G. W. Farquharson (Midland Joint 
Advisory Council for Smoke Abatement 
and Atmospheric Pollution) stated that 
in his opinion the papers given indicated 
that the Bill, in its present form, would 
bring very little more pressure to bear on 
industrial plant users, but would enable 
local authorities, if they so desired, to 
introduce smoke control areas without 
the expense of promoting private Acts, 
and whilst some authorities may be most 
anxious to create such areas, it should be 
remembered that Ministry control, not 
only by the Ministry of Housing and 
Local Government and the Ministry of 
Fuel and Power, but also the Treasury 
would be the overall authority regulating 
the rate of flow of the establishment of 
such areas. 


The Bill hid a lot of controversial 
matters, for example, the time limits of 
dark smoke that will be permissible, and 
the extent and number of the trade 
processes which will be transferred to the 
Alkali Inspectorate control. 


Mr. Farquharson asked for an opinion 
from any of the speakers on the setting 
up of a Clean Air Council, and making 
compulsory the question of Annual 
Reports to the Minister on progress in 
smoke abatement. These recommenda- 
tions were in the Beaver Report but not 
in the Clean Air Bill. 


Nothing that had been said at the 
Conference had caused him to alter his 
opinion that it would be best to call the 
new Bill the Partial Clean Air Bill. 


The legai draftsmen had left so many 
means of escape, that whilst the front 
stable door was locked and barred, they 
appeared to have neglected the means of 
escape by the back door. 


J. W. Batey (Sheffield) said that the Bill 
was the offspring of the Beaver Report 
and as such the Beaver Committee must 
bear a large share of responsibility for its 
contents. Inso far as having any offspring 
at all after a Government Committee was 
no small feat; the Beaver Committee were 
to be commended. In the last hundred 
years five such committees were counted 
who had examined the problem but who 
had never been successful in obtaining any 
legislation whatever; but if the Bill was 
accepted as it stood, the offspring would 
be stillborn—strangled by timidity; denied 
the breath of life by ineptitude. 

The first Section was most commend- 
able but as soon as line 10 was reached, 
it was found that the Minister was given 
powers to exempt “classes of case’ and 
** limitations as may be specified.’’ Unless 
the Minister’s discretion was applied 
with the greatest discrimination and only 
in exceptional circumstances, the power 
in the Bill to license smoke could riot be 
denied. 

It was stated that three well-nigh im- 
pregnable barriers to successful smoke 
prosecution were built up by the Clean 
Air Bill, namely: lighting-up, failure of 
apparatus, and unsuitable fuel. 

The unsuitable fuel defence could 
hardly ever be rebutted; for the fuel 
alleged to be unsuitable would necessarily 
have been consumed during the com- 
mission of the offence, and the defendant 
would always state that it was the best 
he could get and that in any event its 
unsuitability only came to light when it 
actuilly produced dark smoke instead of 
the light haze which he had been led to 
expect. Unforeseeable technical diffi- 
culties would also be pleaded and those 
two defences would either exonerate or 
severely mitigate the offence. 

Lighting-up of furnaces could be ac- 
complished either carelessly or with a 
minimum and defined standard of smoke 
emission. 

Where maximum strength was wanted 
in the Bill there was a maximum weakness 
which was not even thought of in the out- 
dated legislation contained in the Public 
Health Act, 1936. 

In considering the grit and dust para- 
graphs commencing in Section 4, the 
immediate difficulty of ‘‘ any practicable 
means ”’ arose and when the definition of 
practicable was looked for in Section 28 
it was found that it was fatal to the 
purpose of the Act. It was wrong that 
regard should be had to cost and other 
financial consequences. If the aggregate 
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cost to the nation of a polluted atmo- 
sphere could ever be balanced against the 
cost of preventing it, local authorities 
would be the first to peruse the balance 
sheet. Since there never was and never 
could be such a balance sheet, why should 
a court look at one side of the account 
only, and if they were required to do that, 
how could they ever produce a fair 
result? The cost of preventing atmo- 
spheric pollution would be regarded as a 
proper charge against the profits of any 
undertaking just as the cost of abating 
any other nuisance would be. 

Secondly, regard should not be had to 
local conditions and circumstances, other- 
wise a heavily industrialized area, the 
atmosphere of which was already polluted, 
may have to accept pollution for the 
indefinite future. 

The ineptitude was shown in the use 
of the word “ practicable.’ No less than 
twelve times in the first 13 pages of the 
Bill (which were the pages that mattered) 
was the word used, with varying grades of 
qualification. 

The greatest disappointment of the Bill 
probably lay in the grit and dust pro- 
visions. No standards were laid down 
whatever. If a firm had installed grit 
arrestment apparatus and were not using 
it or allowing gross inefficiency in its use, 
how could the local authority take suit- 
able action? How could indentification 
of the particular chimney be established ? 
What proof could be brought on a quanti- 
tative or qualitative basis that a particular 
chimney was emitting grit? Could a firm 
not say that by damping the coal or reduc- 
ing the draught, or other such nebulous 
conceptions, that they had minimized the 
emission of grit and dust or indeed, that 
they were not producing it at all? It 
might be argued that the measurement 
of grit and dust was difficult or not 
possible, but the Bill itself showed that 
grit measurement was not only possible 
but essential, for Section 6 asked for such 
measurements from large furnaces— 
furnaces which, apart from power sta- 
tions, did not exist. 

Turning to the exempted processes, 
and in particular to metallurgical pro- 
cesses, it was stated that they were first 
exempted in 1875, exempted again in 1926 
(with the possibility of the exemption 
being lifted within five years), written 
into the 1936 Act, added to by tre Beaver 
Committee and were now being threatened 
in this Bill. It was nonsense to suggest 
that no progress had been made in the 
metallurgical industries for nearly 100 
years. 


To sum up; a normal evolutionary 
process in this country was for a few 
individuals, or a group, or Corporation 
to take action, one way or another, 
against some bad practice. Interest was 
aroused and sooner or later legislation 
ensured. That process had taken place 
once again, but that legislation would not 
measure up to the problem, it was too 
timid, there was too much smoke and 
dust in it—and not enough fire. 


Dr. W. C. Turner (Chelsea) said that 
one of the most vexed questions on the 
Bill was its administration. His plea was 
that if we wanted clear air, we must have 
clear thinking. 

To his mind, it was quite clear-cut that 
we must take a realistic view of the whole 
situation vis-a-vis the aims of the Society. 
The day-to-day administration, super- 
vision and power to apply sanctions must 
lie with the people who have to put up 
with the nuisance—that is, with the local 
authority. 

The officer whose interest and training 
best fitted him for the job was the Sanitary 
Inspector, but we must face the facts. 
Recruitment to this calling was falling off 
and there were deficiencies throughout the 
service. Further, the solution of many 
of the technical problems involved were 
frankly beyond the capacity and training 
of a Sanitary Inspector, and Dr. Turner 
felt sure that he would be the first to 
admit that. In the circumstances, there- 
fore, we should not in fairness expect too 
much from that section, or overload it in 
spite of its obvious enthusiasm. 

Expert scientific and technical advice 
should be readily available and forth- 
coming from the Alkali Inspectorate, 
enlarged in all branches of scientific and 
mechanical engineering, working in the 
closest liaison with the appropriate 
research sections of the Department of 
Scientific and Industrial Research, so that 
actual problems would have applied to 
them the immediate benefit of current 
research and knowledge. 

It must be remembered that the sole 
aim of the Society was the total abolition, 
if possible, of aerial nuisance, and the 
achievement of clean air. We were a 
polyglot society and must not permit 
emotion or pressure from __ sectional 
interests to cloud the issue and delay the 
achievement of our ideals. There was a 
lack of scientists and technicians, and we 
must of necessity accept the scheme which 
permitted the greatest flexibility and 
uniformity of application throughout the 
country, with the most economic dis- 


tribution and use of the available man- 
power, so that if necessary satisfactory 
solutions could be arrived at as the result 
of teamwork rather than the whim of an 
individual. It must be remembered that 
it was by education alone that we would 
achieve the most lasting improvement 
from recalcitrant smoke producers. 


G. Nonhebel said that it was of the 
utmost importance in order to secure 
favourable user reaction that the grate 
bar spacing in open coke fires should 
be suitable for the local coke available— 
see Beaver Report, Appendix IX, para. 
6(a). Most approved open fires were a 
compromise, suitable also for coal. For 
coke only, if there were to be a really 
bright fire and good pick-up on refuelling, 
the Gas CounciJ recommended bar 
spacings between ~ and + inch. He 
preferred the latter. having had investi- 
gations made in his own home during his 
service on the Beaver Committee. More- 
over, he was of the opinion that manu- 
facturers of open coke fires should always 
supply as an essential tool the special 
flat-ended ‘“‘ pokers’’ so desirable for 
clearing ash from between the grate bars 
before refuelling. 


N. Bastable (Barking) said that he 
wished to address his remarks to Alder- 
man Smith in particular reference to the 
proposed yardstick. 

He felt that before the public would 
accept a clean air policy it would be 
necessary to build up a climate of 
opinion which would recognize atmo- 
spheric pollution as a breach of good 
behaviour and would be recognized as 
readily as the contravention of the 
30 miles speed limit by the offending 
motorist. 

He continued by saying he, some 
five years ago had advocated the use of a 
name such as “Fug,” for national 
standard of emission in the same way as 
the electrical terms volt and watt were 
used to measure electricity. 

Mr. Bastable then dealt with the time 
wasting smoke observations which it was 
necessary for local authority officers to 
carry out at the present time and com- 
pared such waste of time with that of 
*“ speed cops.’ He said that offenders, 
whether they be smoke offenders or speed 
offenders were both a menace to the 
public and were both subject to penal 
control. Industrialists and motorists at 
heart were all law-abiding citizens but 
took a chance on many occasions. 
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Industrialists were no less conscientious 
than other members of the public nor are 
local authorities any less reasonable 
than the courtesy policeman. He urged 
that these time-wasting observations 
should cease. 


He said that there were available today 
smoke recorders that had been proved 
reliable. They were installed in all power 
stations of the Central Electricity Autho- 
rity and were required to be used in the 
City of London where the Corporation 
a es city permitted the use of authorized 

uel. 


He urged all local authorities to take 
the necessary steps to ensure that the 
Clean Air Bill was amended to provide 
for the compulsory installation of smoke 
recorders on the panel of every boiler 
furnace in the country. 


Miss Dorothy Boyd, an_ individual 
member of the Society, welcomed Mr. 
Nabarro’s injunction that ‘‘ Coal must 
Work ” but was dismayed at his apparent 
inference that nothing much could be 
done about the domestic consumer. 


Since the Simon report announced, and 
the Beaver report confirmed. that half the 
smoke in this country came from domestic 
consumption, the domestic consumer had 
an important part to play in the campaign 
for clean air. 


She said whilst it was incumbent on 
members of the Society to promote 
knowledge among domestic consumers of 
the benefits of solid smokeless fuels it 
was maddening to be exhorted to use fuels 
which were so often unobtainable. It 
was therefore also necessary to point out 
ways in which more economic and 
efficient use could be made of whatever 
solid fuel was available. 


She was of opinion that more use could 
be made of flue control plates in con- 
junction with ordinary overnight burning 
stoves and indeed the old stool bottom 
grate and quoted some instances in widely 
varying conditions where great improve- 
ment in heating and economy in fuel con- 
sumption had resulted frcm the use of 
such simple equipment. 


The insulation of hot water tanks and 
pipes was a further useful aid to economy. 


She had found that domestic con- 
sumers were anxious to know more about 
the economic use of fiel and she con- 
cluded that whilst small in themselves, 
such economies could, if widely practised, 
make a useful contribution to the whole. 


9] 


A. H. Basford (West Hartlepool) under- 
lined Mr. Graham’s reference to the value 
of regional advisory committees. The 
situation on Tees-side had benefited by, 
the activities of the Tees-side Smoke 
Abatement Advisory Committee whose 
technical sub-committee provided a reser- 
voir of technical knowledge and ex- 
perience far in excess of the limited 
resources of the individual constituent 
authorities. 


He also commented on the plight of 
‘’ people unfortunate enough to live in the 
vicinity of engine sheds.’”? West Hartle- 
pool Corporation had approached British 
Railways to secure a reduction of smoke 
nuisance from the town’s engine sheds 
but without success because British 
Railways had decided, presumably at 
regional level, that the expense of works 
to provide material relief to the residents 
of the area would not be justified. He 
thought British Railways should not be 
the arbiters of such matters, certainly not 
at regional level, and suggested the 
insertion of a clause in the Clean Air Bill 
giving the Minister of Transport the same 
responsibility for the undertaking as 
obtained for Crown property in Clause 17. 
Alternatively British Railways should 
consider at the highest possible level 
complaints made to them by local autho- 
rities and take positive action without 
undue delay. 


A. C. Hazel (Hurseal Ltd.) said he 
wished to correct the misapprehension 
which he detected running through the 
discussion that morning and which he 
also noticed applied to much of the 
discussion the previous day. A _ great 
many people were talking about modern 
appliances at the conference and he 
found that they were thinking in terms of 
the so-called “‘ modern’ grate. That 
grate did not use less fuel but fortunately 
for the conference, there was on the 
market now tor the first time a com- 
pletely new type of free standing open 
fire which provided convection and 
which had a restricted throat and pro- 
vided low-down radiation. These adaptor 
fires as they were cailed used about half 
the smokeless fuel used in the so-called 
‘* modern” grate and provided a much 
higher standard of efficiency. 


He wished to emphasize the fact that 
these appliances used half the smokeless 
fuel. Thus in ali calculations regarding 
the future one could bear in mind that at 
long last householders could install an 
appliance which was bound to use less 


‘smokeless fuel, and in fact it was a 
physical impossibility to use as much as 
was used in the ordinary open fire. 


Councillor T. E. Morgan (Mynyddis- 
Iwyn) said that he wanted to base his 
remarks on Clause 14 of the Clean Air 
Bill, which dealt with colliery spoil banks; 
or rubbish tips, as they were known in his 
area, with the accent on rubbish. Dele- 
gates would readily agree that the largest 
producer of smoke and dust in this 
country was the coal mining industry. 
Speaking as a colliery official supervising 
the operations of coal production, he 
deplored the large amount of rubbish 
now being deposited on rubbish tips 
throughout the coal fields. Much, if not 
all that rubbish would be better used for 
packing the mined areas underground. 
Subsequent governments would be faced 
with heavy bills for compensation for 
subsidence of land and property caused 
by the methods of coal mining now being 
practised. Dust suppression in the coal 
mines of the country was producing 
excellent results in providing better work- 
ing conditions underground. The rubbish 
now being tipped on the surface and 
hillsides away from the collieries, regard- 
less of siting, formed the antithesis of dust 
suppression. The prevailing winds carried 
materials to areas far distant, distributed 
dust and grit along the highways and 
byways of our once beautiful countryside, 
coloured the outside and ornamented the 
inside of our houses, schools, churches 
and public institutions with undesired 
matter. The Government’s Clean Air 
Bill dealt only with smoke and fumes 
arising from the tips made after the 
passing of the Bill. That was only a mild 
and ineffective antidote to the poisoning 
of the atmosphere. 

He asked for abolition of rubbish tips, 
since prevention was better than cure. 
That would be possible, given good 
intelligent planning in the industry, and 
the co-operation of all workers concerned 
would result in a valuable contribution 
being made to a Clean Air Bill. He spoke 
as a councillor of a local authority in a 
mining area, and the effects of grit and 
dust on the health of the population 
caused him deep concern. The unsightly 
tips, now forming large tracts of the 
countryside, were unpleasant monuments 
to an inefficient industry. 


S. Cayton (West Bromwich) said that 
local authorities should lead public 
opinion by example, no less than by 
precept. 
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He went on to say that open coal fires 
were still being used to heat public 
offices in town halls and elsewhere; that 
the boiler houses of the public baths left 
much to be desired, and its chimney was 
still amongst the guilty. 

He said he realized he was speaking 
to the “ converted,’ but questioned 
whether all the elected representatives at 
home could be so described. The extent 
of air pollution could be measured, he 
said, and even one deposit gauge would 
show that smoke knew no boundaries 
and might even reveal striking informa- 
tion. He urged the setting up of deposit 
gauges where they did not already exist as 
a valuable means of education. 


Alderman Mrs. Julia H. Engwell 
(Barking) said that she was surprised 
when she heard Mr. Nabarro refer to 
domestic smoke and suggest that emis- 
sions from such chimneys were un- 
important. She had always understood 
that domestic smoke represented 50 per 
cent. of the pollution of the atmosphere 
and certainly any study of soot deposit 
gauges would show a substantial rise 
when home fires started in the autumn 
of the year. That was true of Barking 
where there were four deposit gauges and 
monthly readings were taken. 

Alderman Mrs. Engwell was also 
concerned to see that occupiers of houses 
who wished to make their contribution to 
a cleaner atmosphere should be assisted 
with a subsidy for space heating by 
electricity or gas. 

She said if local authorities were able to | 
assist occupiers to install modern fire 
appliances, the same assistance should be 
available to families who changed over to. 
gas or electricity, and if such subsidy 
could not be paid by the local authority 
it should be provided in the form of a 
special tariff. 

At the conclusion of the session the 
Chairman thanked the speakers and all 
those who had taken part in the dis- 
cussion, making special reference to. 
the tremendous amount of work put into 
and the interest paid to this and many 
other matters by the elected representa- 
tives of local authorities. Very often one 
heard appreciation voiced about the 
work of officers but it must be appre- 
ciated that little effective work could be 
carried out without the vital interest and 
encouragement received from local autho- 
rity committee members. 


Councillor Eric Gibbons, replying to the 


discussion, said he too had been let off 
lightly, as there was only one point on 
which he had to reply, raised by Coun- 
cillor John McKee of Bradford. He was 
very pleased to hear about the case of 
Councillor Arnold Walker, and hoped that 
when the question of smokeless zones 
came before the various local authorities 
the elected representatives who were 
delegates of the meeting would remember 
the case of Councillor Arnold Walker, 
who as a result of his work on the 
Bradford smokeless zone had become one 
of the most popular men in that city. 


J. Graham, in reply, endorsed the 
remarks made on the importance of the 
training of boiler operatives and stressed 
the value of the example of local autho- 
rities in providing wage increases on 
certification. 

Concerning smokeless means of ignition 
of solid smokeless fuels, the convenience 
of the use of gas was unquesticnably 
widely recognized, either for such fuels 
or coal, irrespective of a clean air policy 
and should be encouraged. 

On a question as to the absence of any 
proposal in the Clean Air Bill to imple- 
ment the Beaver Committee’s recommen- 
dations on the formation of a Clean Air 
Council and annual reports from local 
authorities, he commended their value in 
identifying accountability with responsi- 
bility. 
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Whilst fully agreeing with the necessity 
for numerous amendments to the Bill, 
especially the escape clauses, it did form a 
major advance toward a cleaner air. 

On comments relating to the relative 
executive responsibilities of central and 
local government he thought that the 
significance of the probable transfer of 
some responsibility for the control of 
smoke arising directly from scheduled 
processes tended to be _ exaggerated. 
Clearly, in any event, the public would 
not mind who was responsible so long 
as the job was well done. 


In reply Dr. Douglas said there was little 
he had to say except to express agreement 
with those who spoke on the use of 
smokeless fuel burning appliances. He 
emphasized Mr. Cayton’s point that local 
authorities themselves must lead the way 
in converting appliances in all their 
municipally owned buildings to the 
burning of fuel without the creation of 
smoke. 

Once again, he stated, we have had a 
most successful Conference and we would 
all seem to be enthusiastic advocates of 
the cause of clean air. He concluded by 
expressing the hope that all those attend- 
ing the Conference were themselves 
following the advice they gave to others 
and burning nothing but smokeless fuel 
or its equivalent in their own homes. 


Local Authorities, the Beaver Report and 


the Government Clean Air Bill—continued 


CONTRIBUTIONS BY MEMBERS 
COMMITTEE 


BEAVER 


SOME tO USING: AS Fister s 


OP Pe 


OencREe 


BEAVER REPOR? 


by 


Miss A. D. Boyd B.A., F.S.H.M. 


Housing Manager, Rotherham 


The Beaver Committee propounded 
a solution of the domestic smoke 
problem. A large section of public 
opinion now gives positive support to 
the principle of clean air and there is 
no apparent opposition to that prin- 
ciple. To put the principle. into 
practice does, however, call for con- 
siderable changes in our domestic 
habits and if people are to make these 
changes, they must be ccnvinced not 
only of the desirability of the end to be 
attained, but also of the necessity of 
the means to that end. To convince 
people that if they want clean air they 
must alter their ways of heating their 
homes, and that without this, clean air 
cannot be attained; that is the task 
ahead. 

The Report recommends, as means 
of reducing domestic smoke, the 
establishment of smokeless zones and 
smoke control areas and the use of 
approved types of domestic heating 
appliances in which smokeless fuel is 


94 


to be burned. What is likely to be the 
public reaction to this, when the local 
application of the principle to which 
they have given lip-service, means that 
they themselves must go to trouble 
and perhaps expense, in replacement 
of appliances, and must learn to use an 
unfamiliar fuel against which they are 
prejudiced and which they regard with 
doubt or scepticism ? 

It is useful to remember the wide 
range of people affected since this is 
likely to result in differences in opinion 
on the means of achieving clean air. 
For instance, of the 134 million 
individual dwellings in Great Britain in 
November, 1953, 32 million were 
owner occupied, 24 million were 
owned by local authorities, new towns, 
housing associations and © similar 
bodies, and 74 million were rented 
from private landlords. The en- 
lightened landlord, public or private, 
encouraged by the financial assistance 
which is recommended, will realize 


that his own expenditure will improve 
his property and enhance its value. 
The tenant, provided with modern and 
efficient appliances, may face with 
some doubt the need to learn to use 
them properly. The owner-occupier, 
who should also receive financial 
assistance, would also improve his 
property and would share with other 
occupiers the material advantages of 
clean air. 

Opinion on clean air is also likely 
to vary between industrial and non- 
industrial areas. People living in 
industrial areas, where there is most 
need for improvement in the state of 
the atmosphere, often seem defeatist 
about it. There are two main reasons 
for this. One is the folk-lore adage, 
‘** Where there’s muck, there’s money.” 
This may have been true in the past 
but of course “* muck ” is often a sign 
of inefficiency and nowadays there is 
plenty of money in places where there 
is no *‘ muck.”’ A more s2rions reason 
for this defeatism is the fact that the 
housewife in an industrial area does 
not believe that the smoke from her 
and her neighbours’ chimneys makes 
any significant contribution to the 
smoke of the district. When she sees 
smoke from the chimneys of the mills 
and steel works joining that from the 
power station and the slag heap, to 
_form a pal! over her head, she thinks 
that her small addition to it makes no 
difference. It is no use to quote 
figures of the amount of smoke from 
domestic sources as compared with 
that from industrial sources. She goes 
by what she sees and she is of course 
fight, up to a’ point, since in an 
industrial area the greater volume of 
smoke, particularly in summer, may 
well be from industry. By comparison, 
the family in the non-industrial area 
is far readier to believe that there is 
some advantage in domestic smoke- 
lessness. 

How can these genuine difficulties 
be met and these objections answered ? 
Usually people are more readily con- 
vinced by demonstration than by 
theory and by the experience of their 
neighbours than by scientific proof. 
The most effective piece of pro- 
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paganda is a successful smokeless zone 
or smoke control area. Fortunately 
we already have some experience of 
smokeless zones and also of municipal 
housing estates where the use of 
smokeless fuel is a condition of 
tenancy. This shows that the follow- 
ing practical points are of the first 
importance: 


(1) Before any such scheme is 
started, it is essential to ensure that a 
steady supply of good coke of con- 
sistent quality can be guaranteed. 
Failure to do this may easily result in 
failure of the whole scheme. 


(2) The fuel burning appliances 
chosen must be suitable for the job 
they are required to do and for the 
fuel they are to burn. 


(3) The appliances should be of 
simple design, good workmanship and 
easy to operate and to clean. They 
should be of good appearance and 
should be tough enough to stand up to 
occasional rough and careless use. It 
should be remembered that house- 
wives, though the majority are careful 
and sensible in the use of their equip- 
ment, are not scientists or engineers 
and have little patience with apparatus 
which needs frequent and _ precise 
adjustment. 


(4) Appliances must be _ properly 
installed. There is considerable room 
for improvement here; the work done 
in this respect by the Coal Util:sation 
Council and by many manufacturers is 
greatly appreciated and it is hoped 
that it will increase. There ‘s need for 
more training for those who install 
stoves and more readiness to make 
use of the training facilities available. 


(5) Correct use of the appliance and 
the fuel must be ensured. Every user 
should have a copy of the manu- 
facturers’ instructions on use and 
manufacturers should be willing to 
supply extra copies of their instruc- 
tions since these are easily lost or 
mislaid. Advice on use may, of 
course, be obtained from the C.U.C. 
and in the case of publicly owned 
houses, from the landlord. It would 
be very helpful if the fuel suppliers 


could also assist, as they do in some 
areas. 

(6) Appliances which are intended 
to burn coke should be provided with 
means of gas ignition. This alone 
would do much to overcome reluctance 
to burn coke. 

(7) Sufficient fuel storage space 
should be provided. Nearly twice as 
much space is required for coke as for 
the same weight of coal. This is a 
point to be borne in mind when 
building new houses or flats. To help 
flat-dwellers in particular, it is hoped 
that before long, more convenient 
methods of packing and delivering 
coke may be evolved. 

(8) Stove recesses in which stoves 
may be installed and from which they 
may be easily removed, have great 


possibilities. They overcome one 
obstacle in the way of the tenant who 
wishes to improve the house he lives 
in, since if he installs a stove in the 
recess, it does not become a landlord’s 
fixture and may be removed at the end 
of his tenancy. Such an arrangement 
also facilitates replacement of the 
appliance by improved types. 

To adopt on a large scale the recom- 
mendations of the Beaver Report will 
mean changes in our domestic habits. 
As a nation, we are perhaps conserva- 
tive and slow to change, but change 
we do, nevertheless. If public opinion 
can be convinced by demonstration 
that clean air depends on the efforts 
of the householder as well as of the 
industrialist, we are well on the way 
to achieving our aims. 


THES BEAVER: (IGE POR TecasIN De ates ean 


by 


J. L. Burn, M.D., D.Hy., D.P.H. 
Medical Officer of Health, Salford 


1. The Beaver Report opened a new 
and important chapter in the fight for 
safe and clean air. Local authorities 
may not have realized the truly great 
responsibility and challenge with which 
they are now confronted. There is the 
challenge for example of the “ black ”’ 
areas where 24 millions of our people 
live, where 19 million tons of raw 
coal are burnt every year, where fogs 
are most frequent, where the grime and 
gloom is the greatest, and where death 
and illness from respiratory disease is 
highest. The greater the challenge, the 
greater Our response must be. 


Smoke Control Areas 


2. The public must accept restric- 
tions on the use of raw coal for 
domestic purposes—I think they will. 
The prospects for clean and safe air 
were never brighter. 

Keen as I was and am on the 
smokeless zone principle in which 
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selected areas, such as civic centres in 
towns should have no smoke at all, 
yet one must recognize that by far 
the greatest good will be done by the 
smoke control areas. If we could get 
80 per cent. reduction of pollution in 
our towns, life would be transformed. 
In the present state of knowledge, the 
remaining 20 per cent. of pollution, it 
must be admitted, will be most 
difficult and expensive to reduce in 
any area, and impossible in most. 
But, as a result of the Beaver Com- 
mittee’s Report, a great deal more 
research is now going on, and in the 
long term the problem may be solved. 

We must recognize that complete 
smokelessness is not generally practi- 
cable in areas which include industry, 
and that open fires are likely to remain 
the usual means of heating British 
houses for many years to come. 

3. The right start.—It is of great 
importance to start rightly. How easy 





A Smokeless zone in a residential area in Salford 


it is to make an area smokeless from 
the very start! The shining examples 
of Nottingham and Bradford point to 
this being the method of choice. In 
these two cities large areas have been 
smokeless from the start (for it was, 
and is, a condition of tenancy that 
smokeless fuel be burnt) and the 
troubles and complaints are negligible. 
How difficult it is to make an area 
where large numbers of appliances 
require conversion and where the 
tenants have used raw coal from time 
immemorial to switch over to coke 
or other smokeless fuels. Habits 
become fixed and the tenant thinks 
*“ why should I bother?’’ The coal 
dealer is accustomed to bringing raw 
coal into the area and it is easier to 
accept what he has. There is a score 
of other difficulties. 


4. Salford experience.—Let me de- 
scribe the task which faced the Salford 
Council in making two zones on 
residential property in the city smoke- 
less. Let me claim for them at once 
that despite some inevitable teething 
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troubles, to which I refer below, a 
solid success has been achieved. I 
will not say that no wisp of smoke 
has ever been seen; in the early days 
particularly, the Nelsonian eye was 
directed upwards. Despite the diffi- 
culties, foreseeable and unforeseeable, 
the Salford citizen can look with pride 
and pleasure at the achievement of a 
cleaner air in these zones. 


5. Inspection.—With regard to the 
inspection, this is done by the district 
inspector who is also the smoke abate- 
ment officer. He observes a domestic 
chimney just as he would observe a 
factory chimney, but of course his 
task is easier, for if he sees any smoke 
at all, that smoke is an offence. 


The Clean Air Bill 


6. One of the most attractive 
features of the Clean Air Bill is the 
emphasis on flexibility in the size of 
the control areas, in the type of fuel 
which can be burnt, of the timing of 
the coming into being of the areas. 
In the past the rigidity of conditions 


in local legislation hampered us. In 
my own area the Smokeless Zone 
Order had to come into force six 
months after it was made—this meant 
it came into operation on Ist January, 
to be promptly followed by the coldest 
spell of weather we have had for years. 
Deliveries of fuel on the icy roads 
were affected, a dozen delays in con- 
version of grates occurred. Local 
authorities contemplating the estab- 
lishment of smokeless zones or smoke 
control areas might wish to bear this 
in mind, for clearly the best time for 
such areas to come into operation is in 
the spring or in the summer. All con- 
nected with Local Government know 
the frustration which follows finding 
the money and doing preparatory 
work, before carrying out a new 
project. We received the final Council 
‘90 ahead ”’ only three weeks before 
the Order became operative, and that 
included Christmastide when house- 
wives don’t exactly like their living 
rooms disturbed. 


Survey on Smoke Control Area 


7. This needs care, and fortunate is 
the area which will be able to devote 
sanitary inspectors to this work under 
the direction of a good smoke abate- 
ment officer; for most areas I would 
plead for the appointment of technical 
assistants working under the direction 
of sanitary inspectors, whom we have 
found very useful in our housing 
survey work. Fortunate too, is the 
area that can take measurements of 
air pollution before a smoke control 
area is established and after. 

In the first place, however, a 
decision is required as to the size of 
the area within the resources of the 
authority, and the supplies of smoke- 
less fuels. Due regard to the direction 
of the prevailing wind is a small but 
useful point. A form is compiled in 
respect of each house, showing the 
type of existing grate and the quantity 
of fuel used. In my area it averaged 
43 cwts. compared with the national 
average of 47 cwts. 

In the second place, it is essential 
to ensure that the necessary supplies of 
smokeless fuels together with the ap- 
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pliances are available. ‘It is most 
important that these things should go 
hand in hand. There must be early 
consultation with all those who will 
provide the smokeless fuel. Far too 
often in the past we have avoided 
difficulties by not including industry 
in these areas, but in view of the 
findings of the Beaver Committee and 
the provisions of the Clean Air Bill 
there is no longer any need to exclude 
industry from such areas. Further- 
more, our work will be gravely 
hampered if we do, as we shall be 
faced with the perfectly legitimate 
complaint of tenants of domestic 
dwellings in smoke controlled areas 
who will say “‘ why not deal with so 
and so’s factory chimney first.’’ Far 
from ‘“‘ skirting round works ”’ there- 
fore, our areas should include fac- 
tories; for the opportunity can be 
taken of consultation and collabora- 
tion with industry to see what they can 
reasonably and practicably do to 
reduce their emissions. 

8. The coal dealer.—The coal dealer 
is an important member of the air 
pollution prevention team. We must 
recognize his difficulties. In the past 
the profit has been smaller on coke; 
coke has been bulkier; transport and 
delivery charges have been higher. 
After all, its cash that counts with the 
coal dealer. We have had meetings 
with dealers who have shown much 
co-operation. We recognize that the 
tenants on most estates are not 
exactly air pollution abatement en- 
thusiasts. Many are apathetic and will 
take no steps to change their supply 
of fuel. The dealers have helped us 
by delivering smokeless fuel and per- 
suading the “couldn’t care less” 
tenants that to use smokeless fuel was 
*“ the thing to do.”’ 

9. The need of education—the making 
of a good fire.—The right appliances 
should be carefully chosen. Not all 
approved appliances give complete 
satisfaction in particular areas. Local 
authorities must listen to the advice 
of the appropriate officer. The right 
education of the housewife in this 
matter is an opportunity for pro- 
gressive authorities, and an advisory 


service in a smoke controlled area in 
the early days of the operation of the 
Order is of great use. The elementary 
knowledge of how to make a good 
fire is not shared by all; some people 
don’t or won’t know. Whilst most 
makers of appliances provide a card 
of instructions, the card gets lost, 
especially when the tenancy changes. 
Demonstration of how to make a fire 
before their very eyes is needed. 
Even then we have had the complaint 
““T don’t care what you say, I don’t 
like coke.” 

Large amounts of ash, clinker and 
flying dust gravely hamper the smoke 
abatement cause, whereas if we had 
the right fuel (and that means the 
right quantity and the right quality) 
at the right price, in the right ap- 
pliance, together with the right educa- 
tion of the housewife, then indeed 
everything would be all right! 

10. We will get nowhere without 
the support of public opinion, hence 
there is need now for the Society to 
undertake with unexampled vigour an 
educational campaign to preach the 
gospel of safe air. Dark smoke must 
go; the smoke haze or “ smaze ”’ which 
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covers imperceptibly our industrial 
towns and deprives our people of 
sunshine and skyshine, must be swept 
away; the danger of smoky oil or 
““smoil”’ together with all the in- 
visible gases, which play a part in 
fostering disease, should be dealt with 
in a new and drastic way. So we must 
give notice to quit to smoke, smog, 
smaze and smoil. Away with them 
all! 

Conclusion.—The policy in present- 
day public health is not primarily 
punitive and prosecutory, it is ad- 
visory and educative. We must 
carry the public with us, though some 
offenders may have to be dealt with by 
invoking the force of the law. One 
must have understanding if not 
sympathy with some tenants who may 
blame their bronchitis on to coke 
fumes. You may argue until you are 
blue in the face with elderly asthma- 
tics with these fixed ideas which were, 
incidentally, implanted by some of us 
medical men years ago. But skilful, 
gentle and continuous persuasion will 
in the end reap its reward. We shall 
have cleaner air, more sunlight and a 
healthier and happier people. 


DOMESTIC" FEEE 


FOR“ SMOKRTEESS 


HEATING 


G. E. Foxwell, 
C.B.E., D.Sc., F.Inst.P., M.Inst.Gas E., M.I.Chem.E, 


The report of the Committee on 
Air Pollution postulated that if the 
air in industrial or heavily populated 
districts is to be cleansed adequately, 
smoke from the domestic chimney in 
those areas must be virtually elimi- 
nated. Ultimately domestic smoke 
should be eliminated or greatly re- 
duced in other areas also, but priority 
must be given to the black areas. 

The report further postulated that 
emission of domestic:smoke could be 
reduced to an adequate extent only by 
the general use of smokeless fuels in 
domestic appliances. Experiments 
were conducted on open domestic 
fires designed for burning bituminous 
coal with reduced emission of smoke, 
but the committee could not recom- 
mend such fires for populous areas. 
It is claimed that closed stoves can 
be designed to burn bituminous coal 
with a much greater reduction in 
smoke emission than the open fire 
tested on behalf of the committee, 
but main objections to this solution 
are the unpopularity of the closed 
stove, that the conditions for low 
smoke emission must be carefully 
observed and that one of those con- 
ditions is the use of graded coal of a 
rather critical size; the domestic con- 
sumer is prone to disregard official 
instructions on operating appliances 
and the available amount of graded 
coal of the kind required would not 
go very far in meeting the require- 
ments even of the black areas. The 
Committee came to the conclusion, 
which no subsequent information or 
considerations has weakened, that 
domestic heating in black areas must 
be effected by smokeless fuels. 


The report envisaged permissive 
legislation. The local authority can 
determine, subject to agreement with 
the co-ordinating Ministry, that any 
given district ~ shall be “declared “a 
smokeless zone or smoke-control area. 
Some misunderstanding has arisen on 
this nomenclature. The committee 
envisaged that the domestic con- 
sumer should be treated exactly the 
same in each area, in that he would be 
prohibited from using solid fuel con- 
taining more than 20 per cent. volatile 
matter. It would be very difficult 
administratively to do _ otherwise. 
Section 1094) had appeared at first 
sight to some people to differentiate 
between the treatment of domestic 
consumers in the two types of area, 
but this is illusory. The distinction in 
nomenclature was drawn solely on the 
ground that it would be useful to 
retain the term “smokeless zone,” 
but the designation ‘** smokeless ”’ 
would be inappropriate in any area 
containing industrial chimneys. A 
smoke-control area is what would 
otherwise be a “smokeless zone” 
were it not that it contains coal-using 
industries which, as postulated in 
Sections 24 and 96 of the Beaver 
Report, cannot be completely smoke- 
less, unless they too use smokeless 
fuels. There cannot be enough smoke- 
less fuel to make prohibition of 
industrial smoke practicable. 

Legislation dealing with domestic 
smoke must be permissive and _ this 
carries with it the corollary that those 
to whom the Clean Air Act is applied 
must be satisfied with the new arrange- 
ments for heating their homes. The 
widest possible choice must be per- 
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mitted in appliances and in fuels; 
there will be an increasing number of 
householders who prefer gas, elec- 
tricity. or. oil. to..solid.;fuel.. (On 
grounds of national policy the use of 
electricity for domestic heat is in- 
advisable over the next half century). 
Nevertheless, although the use of the 
refined fuels is likely to become 
increasingly popular as the general 
standard of living rises and people seek 
to save domestic labour, the com- 
mittee visualize that for economic and 
other reasons the main bulk of 
domestic heating, and _ particularly 
space heating, will be taken by solid 
fuel for many years to come. More- 
over, the preference for the open fire 
was so generally emphasi ed that 
undoubtedly a high proportion— 
80 per cent. is suggested—of the 
smokeless fuels must be of open-fire 
quality. 

In seeking supplies of smokeless 
fuel the Committee had a_ purely 
practical problem that demanded a 
practical solution in terms of fuel 
that could be made available in 
adequate quantity and of suitable 
quality. It was necessary to visualize 
the replacement in black areas over 
the next ten years or so of 19 million 
tons of bituminous coal. Reliance 
must be placed therefore on known 
-and established fuels and known and 
established processes. We could not 
bank on the possibility of producing 
substantial tonnages of new fuels by 
processes not yet in commercial 
operation. 

The result of our examination of the 
problem of providing a smokeless 
replacement for the 19 million tons of 
bituminous house coal used in the 
black areas is given in Appendix XI 
of the Report. This exercise indicated 
what could be done by making use of 
known techniques and _ processes 
thoroughly well tried and showed that 
the problem could be solved if the 
National Coal Board and the Gas 
Council in particular, and all the fuel 
industries in general, would co- 
operate to solve it. Our solution 
would inevitably disturb some existing 
arrangements, but such disturbance 
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would not provide any insuperable 
problems. We insisted (Section 77) 
‘** that clean air should be the declared 
national policy and that such should 
be recognized both ‘by the Govern- 
ment and by the nationalized fuel 
industries as an essential element in 
fuel... policy’..im~.the future.’ The 
National Coal Board, for one, is 
evidently looking for such a _ lead 
since their 1954 Report contains this 
statement: ‘‘ The Board are in sym- 
pathy with the object of reducing air 
pollution as far and as fast as possible 
and consider that the proposals of the 
Beaver Committee are generally sound. 
It is ultimately for H.M. Government 
to determine, in the light of national 
fuel policy, what part the Board and 
the other fuel industries should play 
in the attainment of this objective.” 

The pattern of fuel utilization laid 
down in Appendix XI of the Beaver 
Report is not to be considered as un- 
alterable. It is intended as a practical 
demonstration, based on the evidence 
of the fuel industries themselves and 
on that of many organizations and 
individuals, that there exists at least 
one pattern upon which the required 
fuel can be made available during the 
next 10 to 15 years, and at a rate of 
increase that would be reasonable. 

The overall picture presented in 
Appendix XI of the Report is given on 
the next page. 

On this pattern, it would be neces- 
sary for the industries concerned to 
carbonize an additional 10 million 
tons of coal a year, and this would 
give rise to some 800 million therms of 
gas for which a use must be found. 
We have suggested that 360 million 
therms would be used to replace 
house coal for water-heating, bedroom 
and other intermittent heating, and 
short-period space heating, the re- 
mainder being used by industry. The 
gas industry has accepted the view that 
the main task of providing the fuel 
will devolve upon it. 

Some observers, looking at the 
undoubtedly grave coal situation have 
doubted whether the additional 10 
million tons of coal can be made 
available for carbonization. There is 


Coal to be replaced 


Coal replaced 





Replacement (in terms of coal replaced) by: 
Anthracite and smokeless coals yielding 


less than 20° V.M. : 
‘* Hard ” coke (oven coke) 


Gas coke transferred from other tisers re 


Electricity : 
Gas coke, new production | 
Gas, new production 


an adequate reply to this scepticism. 
In the first place, the coal needed is 
not additional to present production 
but is purely a replacement in that 
coal now burnt would be carbonized. 
Since the products of carbonization 
can be used with much higher efficiency 
in domestic appliances than the coal 
now burnt on the older forms of coal- 
burning grate, a substantial economy 
in coal should be achieved. 

The major consideration is the 
alleged shortage of carbonization coal. 
We have to provide enough good 
metallurgical coke for expansion of 
the steel industry and in addition 
nearly 40 million tons of coal for the 
production of gas and coke for 
domestic heating and other purposes. 
Fortunately the lower-rank coking 
and gas coals produce more reactive 
coke, coke better suited for domestic 
purposes than the first-quality coking 
coals requedir for making metallurgical 
coke. Sources of the additional 
10 million tons of carbonization coal 
are as follows: 


(1) More than half of the large coal 
now used in this country consists 
of cokeable coal and a large 
proportion of this is of types 500 
and 600, peculiarly suited for 
carbonization. 


(2) The combined effect of replacing 
domestic coal under the clean 
air programme and steam loco- 
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Closed stoves Open fires 

m. tons m. tons 
3.80 15.20 
2S = 
0:75 1.43 
C552 3.75 
a 1.38 
tin 5.00 
— 3.64 
3.80 15.20 


motives under the railways re- 
organization programme will be 
that the present uses for large 
coal will disappear within a 
period of 10*to tS: years. “The 
whole of the additional 10 
million tons of carbonizable coal 
needed for the clean air pro- 
gramme could be obtained from 
this source alone. 


(3) Millions of tons of cokeable 
coal are now burnt under boilers 
or used in similar ways for 
which non-coking coal or oil 
would be an adequate, indeed 
advantageous, replacement thus 
releasing the coal for carboniza- 
tion. 


(4) Blending coking coals with 
weakly-coking coals is a re- 
cognized method of making a 
reactive coke. 


The gas industry is examining the 
extent to which more coke could be 
made available by such means as the 
use of coal in water-gas plants, the 
replacement of water gas by oil gas, 
and the replacement of coke by non- 
coking coal in producers for firing gas 
retorts, while renewed interest is being 
shown in the manufacture of reactive 
domestic coke by carbonizing doubles 
or larger coal in continuous vertical 
retorts. 

It is not sufficient to produce 
enough coke. The coke produced 


must behave in a “ lively *’ manner on 
the fire and have the necessary com- 
position and structure to give it that 
property. The carbonizing industries 
must produce .coke ,.of ‘the. - right 
quality if the consumer is to be 
satisfied with the conversion. Upon 
the reactivity of the coke will depend 
whether or not it is easy to ignite, 
whether after the fire has burned low 
it can be revived quickly and whether a 
comparatively small fire can be sus- 
tained. It is essential that all old 
coal-burning appliances should be 
replaced by modern appliances. Given 
modern appliances there is no diffi- 
culty in making solid smokeless fuel 
of the right quality; the problem 
before the carbonizing industries is to 
determine the best of several alterna- 
tive methods of doing this. 

The problems in the supply of solid 
smokeless fuel can be summarized 
under the following heads: 

(1) Sufficient fuel for open fires and 
closed stoves must be made 
available at the rate at which 
smokeless zones and smoke- 
control areas are instituted, the 
Tull, wDIACK soared re, COtal .O1, 
replacement for 19 million tons 
of coal being completed in 10-15 
years. 

(2) The solid smokeless fuel supplied 
to these zones must be of 
sufficient reactivity to give satis- 
faction on the open fire; this 
applies to coke made available 
from existing sources as well as 
to new production. 

(3) The ash content of the fuel must 
be reasonably low; this will 
entail the provision of more 
coal-cleaning facilities at the pits. 

(4) Additional carbonizing capacity 
must be provided at a cost which 


“would be counted in tens of 
millions of pounds and not in 
hundreds of millions” (c.f. 
Henry F. Jones, Financial Times, 
24th May, 1955). 

From this discussion two points 
emerge which are here emphasized 
particularly: 

(1) The Beaver Committee’s esti- 
mates were based on the mini- 
mum cost at which existing 
appliances could be replaced by 
solid fuel appliances burning 
coke. The increasing cost and 
scarcity of coal and the resulting 
heavy cost of coal imports are 
now a strong argument for 
facing the additional capital 
costs entailed in installing free- 
standing appliances of higher 
efficiency in order to _ save 
domestic fuel. The new ap- 
pliances might well be tenants’ 
fixtures and this meeting could 
usefully discuss the methods by 
which purchase of modern ap- 
pliances by the householder can 
be stimulated and financed. 

(2) The rate of institution of smoke- 
less zones and smoke-control 
areas must be co-ordinated with 
the supply of suitable fuel. The 
conditions of last winter led to 
widespread complaints of coke 
shortage. This was generally 
due to a back-log of orders far 
in excess of the capacity of the 
staffs and vehicles of the dis- 
tributive trade. All solid fuel 
was affected by the abnormal 
conditions, but the experience of 
the few months immediately 
following the issue of the Beaver 
Report emphasized the great 
importance of administration 
in organizing a smokeless zone. 
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REPORICAND - CLEAN: walk: BOLL 


by 


G. Nonhebel, B.A., B.Sc., F.R.I.C., F.Inst.F. 


Head of Fuel Economy Section, Imperial Chemical Industries 


This paper has been prepared after 
only preliminary consideration of the 
Clean Air Bill and hence the com- 
ments on it can only be tentative; 
there will be vigorous discussion on it 
in Parliament before it becomes a 
Clean Air Act. 

The references to industry in the 
Beaver Report can be divided into 
four main headings: 

(1) Smoke. 
(2) Grit and dust. 
(3) Sulphur oxides 
bustion. 
(4) Aerial effluents from scheduled 
and other special processes. 
The Bill specifically deals with (1), (2) 
and (4), and follows the recommenda- 
tions of the report. 

Railway steam engines and ships’ 
boilers are not to be “scheduled” 
under (4), although the problems of 
smoke emission from them are difficult 
of solution. 


from com- 


Definition and Measurement of Dark 
Smoke 


The Bill defines dark smoke for 
the present as that which is darker 
than No. 2 Ringelmann, but leaves it 
open to be argued in court that a 
smoke is dark even if there has been 
no actual comparison with the Ringel- 
mann Chart. This will cover the 
case of a smoke which is not grey, 
the colour of the Ringelmann Chart 
shades. Many physicists have criti- 
cized the Beaver Committee for stick- 
ing to the Ringelmann Chart as the 
basis of measurement, but none have 
been able to put forward an alternative 
means of estimation of the darkness 
of smoke as viewed from outside the 
chimney, which is what the smoke 
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inspector ‘has’ to’ do:” To° cover the 
future, the Minister may make a 
regulation changing from the Ringel- 
mann to any improved method which 
is developed. 

The Report suggests that a defend- 
ant in proceedings should be allowed 
to produce in his defence records of 
the density and duration of discharge 
of the smoke as recorded by an 
automatic smoke recording instru- 
ment. The Bill omits any reference 
to this suggestion, but I hope that the 
proposal will be inserted by Parlia- 
ment because it is intended to en- 
courage continuous observation of 
smoke at the firing floor, thereby 
assisting the operators to minimize 
periods of smoke emission and 
enabling the management to keep a 
quantitative record of plant perform- 
ance. If the only objection to admit- 
ting evidence from recorders is legal 
and administrative, the drafters of the 
law should be challenged to overcome 
them. 

The Report recommended that the 
British Standards Institution should 
prepare a specification for smoke 
density meters and alarms. These 
meters are of the type which, by means 
of light sensitive cells, measure the 
obscuration by smoke of a light beam 
shining across the smoke in a flue or 
chimney. They do not measure the 
same physical properties of the smoke 
as the eye does when comparing the 
smoke issuing from the top of a 
chimney with a Ringelmann Chart, 
because in the external observation 
not only is light from the sky obscured, 
but light from the front of the smoke 
is reflected back to the observer. 
The Report states that there was a 
satisfactory correlation between ex- 


ternal and internal observations on 
one plant. It regards the smoke 
density instrument as an important 
aid to the men operating a furnace 
which is liable to produce dark smoke. 
The British Standards Institution has 
therefore formed a Committee as 
requested to standardize smoke density 
alarms and recorders and on this 
Committee not only are there instru- 
ment manufacturers, but also repre- 
sentatives from industry, including 
engineers in charge of operations, and 
the two fuel research organizations, 
namely the Fuel Research Station and 
the British Coal Utilization Research 
Association. This Committee has 
made good progress in the preparation 
of a specification for an inexpensive 
instrument which will give a visual 
or audible alarm when the smoke is 
above a predetermined set limit of 
density: coupled with the instrument 
there can be a clock which records the 
total time each day or shift during 
which the smoke is above the set limit. 
Instructions will be given for setting 
the alarm against the density of smoke 
as viewed externally and compared 
with the Ringelmann Chart. Con- 
sequently, each instrument can be 
made to give an alarm when the smoke 
is approaching the density at which 
the smoke inspector would take 
action. A draft of the specification 
for the alarm instrument, though not 
that of a recording instrument, was 
sent to industry for comment in 
August. 


Necessity for Occasional Emissions of 
Smoke 


In the Bill, dark smoke is prohibited, 
with certain exceptions, from all 
processes. Apart from processes to 
be scheduled under the Alkali Act, the 
exceptions are to allow for short 
periods of dark smoke emission when 
necessary operations are carried out 
in a furnace to maintain its operating 
and thermal efficiency. These neces- 
sary operations include the raking and 
slicing of fires in smaller plants and 
are necessary even when mechanical 
firing equipment is provided, though 
the frequency does depend on the 


design of the mechanical firing equip- 
ment and grate and on the suitability 
of the fuel. When a burning mass of 
coal is disturbed vigorously, there is a 
sudden increased evolution of volatile 
matter and there may not be sufficient 
excess air present at the fuel bed, or 
the mixing arrangements of the air 
with the flames in the furnace may be 
insufficient to burn it completely, with 
the result that the flue gases carry in 
them very finely divided carbon and 
tar: once formed, these are difficult to 
burn, even when there is sufficient air, 
and so smoke is emitted from the 
chimney. Larger boilers are of the 
water tube type and it is seldom neces- 
sary to slice the fires in their furnaces, 
but it is necessary to remove deposits 
of ash from the tube surfaces. This is 
usually done by steam jets and the 
operation is known as sootblowing. 
When jets of steam are directed 
against the tubes which are being 
licked by the flames, the flames are 
quenched and some dark smoke is 
formed. Sootblowing also gives extra 
work to the fans drawing the gases 
from the furnace and it sometimes 
happens that the fans cannot pull 
sufficient air into the furnace during 
the period of sootblowing. The 
Report, in making reference to these 
operations, says “‘ We think it would 
be proper to permit a total upper 
limit of six minutes of dark smoke 
in any period of four hours but that 
no single burst of dark smoke should 
last more than three minutes. We 
recommend that the Government 
should have power to make regula- 
tions to prescribe or amend the per- 
missible limits for temporary emis- 
sions... .’ It will be seen that the 
Report gets away from the old idea 
of one or two minutes emission of 
black smoke in a period of half an 
hour. The period of four hours is 
based on the industrial period of a 
shift of eight hours and the belief that 
sootblowing is seldom carried out 
more than once a shift. I think that 
smoke inspectors will soon find ways 
and means of overcoming the apparent 
difficulty that they will be expected to 
observe a chimney for four hours 
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continuously to check that it is not 
infringing the regulations, but they 
will not be able to observe what 
happens at night. For industrialists 
anxious to abide by the regulations, 
there will sometimes be difficulties 
when several furnaces are connected 
to one chimney. With very large 
boilers the gas volumes are so large 
that dark smoke from one point of the 
furnace is adequately diluted by flue 
gases from another furnace and, alter- 
natively, when there are two well run 
small boilers arrangements can be 
made to sootblow each only once a 
shift; but techniques may have to be 
developed for operating within the 
proposed regulation when there are 
only three or four boilers. 

The Bill very wisely gives the 
Minister power to specify the periods 
of time allowed for these necessary 
operations; different periods may be 
allowed for different types of plant 
and the periods may be varied in the 
light of experience. . 


Codes of Good Practice for Smoke 
Emission 

The Report states that it is usually 
possible, given good practice, to make 
less smoke than the quantity men- 
tioned above and it has recommended 
that the British Standards Institution 
should prepare codes of. practice 
indicating the extent to which smoke 
can be reduced by good practice and 
the means of securing such reductions. 
This Committee has been formed and 
! have the honour to be its Chairman. 
The Committee is already at work 
making measurements with automatic 
smoke recorders of the frequency, 
duration and density of dark smoke 
during the operations of sootblowing 
and attention to fires. The measure- 
ments are being made at works which 
have modern plant and are ably 
operated by their men. The records 
are taken continuously over periods of 
several weeks and the men do not 
necessarily know that any test is on, 
and consequently measurements are 
being taken under normal good com- 
mercial operating conditions. Care is 
being taken to choose plants receiving 
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coal which is of a quality recommended 
or acceptable to the designers of the 
grates and furnaces, since it is obvious 
that low figures might not be obtain- 
able if the coal was of a quality for 
which the plant was not designed. The 
B.S.I. Committee is composed of 
engineers from industry and manu- 
facturers of boilers and firing equip- 
ment, together with a very hard 
working engineer from the Ministry of 
Fuel and Power, who is making most 
of the detailed arrangements.  In- 
strument manufacturers have lent the 
necessary special recording instru- 
ments to enable the measurements to 
be made and the Fuel Research 
Station has assisted in their calibration 
on a uniform basis. And, most 
important, the managements’ of 
numerous works have given facilities 
for surveys of their boiler plants and 
the taking of measurements at selected 
plants. It will be seen that the British 
Standards Committee has embarked 
on an investigation which will result in 
the publication of ‘* bogey figures ”’ 
for the operation of a number of 
classes of plant and it is hoped that 
industrial engineers will be stimulated 
by these figures to operate their plants 
as well or even better. It will be 
many months, however, before these 
investigations can be completed, since 
there are many classes of firing equip- 
ment in boiler and other furnaces on 
which measurements will be made. 
It is doubtful whether the B.S. Com- 
mittee will be able to make effective 
measurements of the duration of dark 
smoke emission when a furnace is lit 
up from cold since the opportunities 
for making such measurements are 
infrequent. The Bill, however, states 
that all practicable steps must be 
taken to prevent or minimie the 
emission of dark smoke when lighting 
up from cold and it appears that the 
technical advisers to the Ministry are 
satisfied that furnaces which are shut 
down temporarily overnight can be 
brought on work again without serious 
smoke emission; this I believe to be 
true with many designs of modern 
plant, provided the right steps are 
taken to seal up the furnace against 


heat losses when it is temporarily shut 
down. 

In the meantime, it is necessary that 
manufacturers of firing equipment for 
all classes of furnace should work hard 
to produce less expensive mechanical 
stokers which do all and more than 
the men do when firing manually, 
which move the fire forward in such a 
way that slicing and raking of fires 
are not necessary, which give a quick 
response to sudden demands for 
increased load, which have a good 
‘turn down ratio ’’ and which can be 
shut down overnight by means of 
suitable dampers and restarted in the 
morning without making smoke. In 
addition, and of equal importance, the 
equipment must be capable of burning 
a wider range of fuels. The Report 
says ‘* We are satisfied that coal 
quality by itself is rarely the cause of 
excessive smoke’ and the challenge 
to equipment manufacturers is to 
replace the word “rarely”’ in that 
statement by the word “ never.” 


Grit and Dust 


The Report states that it is difficult to 
lay down maximum tolerable limits for 
grit and dust emissions and that they 
must be related to the size of the plant. 
It emphasizes in Appendix IV that 
efficiency of collection is less important 
than the total weight of escape per day 
and the size grading of the escaping 
grit and dust (it suggests for simplicity 
that grit is material greater than 
200 B.S. sieve size, equal to 0.076 
millimetres or 76 microns). The Bill 
states that ‘‘ any practicable means ” 
are to be used for minimizing dust and 
grit emission from all plants. It also 
states that all plants burning pulverized 
fuel and any plant burning, per 
chimney, solid fuel at a rate of more 
than 10 tons an hour are to be pro- 
vided with grit and dust arrestors 
which are approved by the Local 
Authority and that the plant is 
properly maintained and used. The 
Bill therefore states that the Local 
Authority may require a _ factory 
owner of these latter classes of plant 
to make and report to them measure- 
ments of grit and dust emitted from 
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his chimneys. This is quite important 
since it is a criticism that many dust 
arrestors do not remain in tune or are 
badly run. 

There is at present no simple 
standard method of measuring grit 
emission and because of this the 
Report asked that the British Stand- 
ards Institution should prepare a 
simple specification on the subject. 
Like the others mentioned above, this 
Committee has also been hard at work 
during the spring and summer and is 
making good progress with a specifica- 
tion for measuring grit emissions, but 
even when this has been prepared in 
draft it will be necessary for it to be 
tried out thoroughly in practice before 
the method is published. It must be 
reali ed by those concerned with the 
administration of this part of any 
Clean Air Act that the measurement 
of dust concentration is difficult and 
may not be particularly accurate, but 
to my mind an error as great as 
25 per cent., and on a smal! plant as 
great as 50 per cent., will be quite 
immaterial with the present state of 
knowledge of the way in which dust 
and grit from a chimney reach the 
ground in the surrounding neighbour- 
hood. 

It is to be expected that examination 
of the measurements of performance 
of grit and dust arrestors in service will 
enable industry to learn the weaknesses 
of existing arrestors and to obtain 
better and cheaper designs. I am sure 
that the measurements will lead to a 
demand on the manufacturers of dust 
arrestors for more effective but cheaper 
plant, but it is also important that 
combustion engineers should develop 
methods of burning solid fuel in a 
manner which produces less dust for 
the arrestors to collect. 


Chimneys 


Even when the discharge from a 
chimney is less than that of dark 
smoke in colour, is virtually free from 
grit and contains only a low con- 
centration of fine dust, it can still be a 
nuisance to the inhabitants if the wind 
carries the smoke plume down to 
ground level before it is diluted 


several hundred times. In Appendix 
VI the Report draws attention to the 
need for high chimneys to avoid the 
smoke being blown direct from the top 
of the chimney in eddies caused by 
adjacent high buildings and the need 
for securing thorough dilution of both 
the sulphur oxides and the dust. 
Wherever possible flue gases should 
be discharged from one instead of 
several chimneys attached to a plant, 
because the larger volume of hot flue 
gases from the single chimney are 
less quickly cooled by the wind and 
consequently rise further; as a result, 
they are more greatly diluted by the 
time they reach the ground. Appendix 
VI of the Report is highly technical 
but should be carefully studied. 


Processes to be registered under the 
Alkali Act 


As recommended by the Committee, 
the Bill proposes that the general dark 
smoke, dust and grit regulations which 
are to be administered by the Local 
Authorities should not apply to any 
works registered under the Alkali, etc. 
Works Regulations Act, 1906, and it 
gives power to the Minister to extend 
the list of these registered works. The 
Local Authority, with the consent of 
the Minister, may still take proceed- 
ings in respect of smoke. The Bill 
follows the advice tendered in the 
Report that those industrial processes 
in which it is known that there are 
special difficulties in minimizing the 
emission of smoke, dust and noxious 
gases and which have previously 
escaped control under the Public 
Health Act, 1936, or the Alkali Act, 
should be supervised by a Central 
Technical Inspectorate. These pro- 
cesses all cause some atmospheric 
pollution and it is not always the 
larger works in these processes that 
give the most trouble, partly because 
the largest works are of the more 
recent design. The advantage of this 
proposal is that, under the Alkali Act, 
plans for all new plants are carefully 
studied by a group of men who can, 
if necessary, consult the highest 
technical authorities in any country. 
Under the Alkali Act also the In- 
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spectorate has power to check that a 
plant is operated correctly and there- 
fore that the men are adequately 
trained in their duties, that the plant 
has the necessary indicating and 
recording instruments for its effective 
control and that the plant is properly 
maintained. The disadvantage of 
taking away from the Local Autho- 
rities the supervision of some plants 
which are borderline cases is far out- 
weighed by the advantage which will 
accrue from having all difficult pro- 
cesses of a like kind under a central 
supervision. It cannot be too strongly 
emphasized that in plants which are 
or will be registered under the Alkali 
Act the worst of the atmospheric 
pollution from them arises from their 
design and that atmospheric pollution 
arising from faulty operation of a well- 
designed plant is infrequent and far 
less damaging, however serious it may 
appear at the instant of time when it 
occurs. The Society has advocated 
prior approval in the last ten years 
and the Bill institutes the most 
effective prior approval possible of 
these difficult processes. The Bill 
does not state what classes of process 
the Minister intends to include under 
the Alkali Act, but no doubt they will 
be those listed in the Report, with a 
few additions. 


Conclusions 


This review shows that industry has 
immediately accepted those recom- 
mendations of the Beaver Committee 
on which it could help at once, 
namely the preparation in the British 
Standards Institution of specifications 
which will help in the future control 
of pollution. The Bill has incor- 
porated the important recommenda- 
tions of the Report and it will remain 
for Parliament to add to the Act any 
other points made in the Report 
which it feels should be incorporated. 
The Bill as it stands has the merit 
of flexibility. All clauses in it only 
come into force on “ appointed days ” 
and many clauses delegate the formu- 
lation of detailed regulations to the 
Minister and he can issue and amend 
them in the light of experience. 


RESEARCH 


by 


C. J. Regan, B.Sc., F.R.LC. 


Chairman Atmospheric Pollution Research Committee 


The aspect of the report with which 
I have been asked to deal is the very 
important one of Research. The 
Committee devoted much time and 
attention to this both in relation to 
what had already been done and as to 
what further information was neces- 
sary in order to obtain a clear and 
complete picture—referring back to 
our terms of reference—of the “‘nature, 
causes and effects of air pollution ”’ 
and thus to assess “the efficacy of 
present preventive measures; and to 
consider what further preventive 
measures are practicable... .”’ 

The past history of research into the 
subject is, no doubt, so well known to 
members of this Society that it need 
be touched on only briefly. Probably 
the most important milestone on the 
road of progress was the Smoke 
. Abatement Exhibition of 1912 which 
resulted in the setting up of a com- 
mittee of investigation for co-ordina- 
ting a scheme of measurement of 
pollution. The Committee soon came 
under the auspices of the Meteorolo- 
gical Office but in 1945 the Atmo- 
spheric Pollution Research Com- 
mittee, as it is called, became a 
committee of the Fuel Research 
Board, Department of Scientific and 
Industrial Research. This action 
logically connected prevention of air 
pollution with the important matter of 
fuel efficiency and economy. The 
executive and administrative work of 
the Committee was then centred at the 
Fuel Research Station under the 
control of the Director of Fuel 
Research, Dr. Parker, who, by his 
knowledge and enthusiasm for the 
cause of clean air has, since that time 


done so much to develop research into 
this most complex problem. 

The statistical and other information 
available over the years from the 
results of the regular surveys of air 
pollution and research under the 
auspices of the Atmospheric Pollution 
Research Committee were invaluable 
in the deliberations of the Beaver 
Committee. For some districts figures 
were available for forty years and in 
recent times the number of observation 
stations has increased greatly. 

Coming to the Beaver Report itself, 
the principal mentions of research 
occur in paragraphs 18, 56 and 119, 
and in Appendix 3 which is entitled 
*“ Research and Development.” It 
may be helpful to summarize some of 
the more important aspects. 


1. Measurement 


There are now in operation 1,664 
instruments for measuring the various 
constituents of air pollution. In 
general the picture produced from the 
results of these (most of which operate 
on a monthly basis) is reasonably 
complete with the one important 
reservation that more frequent and 
intensified measurements are desirable 
in the London area and in other areas 
susceptible to severe smog. So far 
as London is concerned, by the 
co operation of the Metropolitan 
Boroughs and the London County 
Council, steps have been taken to 
meet this requirement by the installa- 
tion of many more daily observation 
stations, and, in some cases, by instru- 
ments which will give even shorter 
period records should a dense smog 
occur such as that of December, 1952. 
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It is to be hoped that a similar fre- 
quency of observation will be arranged 
for other densely populated areas. 

It seems desirable from the medical 
investigations that special considera- 
tion should be given to sulphuric acid 
mist and attention is being devoted to 
this matter which is somewhat difficult 
from the analytical aspect. 

The development of automatic 
measuring instruments is most de- 
sirable to minimize the time necessary 
for visiting the observation stations 
and performing analytical operations. 
The problem is not easy and the cost 
of such apparatus introduces another 
difficulty though work is proceeding. 


2. Effects of Pollution 


The many aspects of this are being 
investigated intensively both in this 
country and in the United States, but 
there is still a great deal to be learnt 
in relation to the effects on materials, 
agriculture and the human body. As re: 
gards the last-mentioned, the Medical 
Research Council has set up a Special 
Committee on Atmospheric Pollution 
and this, through a series of working 
parties, has initiated a programme of 
research which should, in due course, 
yield most important results. There 
is, at present, a great lack of knowledge 
in this field regarding the ill-effects of 
the many constituents in air pollution 
and their inter-relationships, for exam- 
ple, combinations of sulphur dioxide 
and smoke. It is not a purely medical 
or pathological matter and it is 
important that medical, chemical and 
biochemical, and physical research on 
this subject should be closely co- 
ordinated. Probably the biochemistry 
of the human respiratory system is the 
crux of the problem. 

Other aspects of research into the 
effects of air pollution are the studies 
that must be continued of morbidity 
and mortality data in relation to 
meteorological and pollution records. 
Also the surveys of hospital patients, 
with and without respiratory diseases, 
to investigate the relative roles of 
various social and environmental 
factors. 

The effects of air pollution on 


structural materials have been under 
investigation for many years especially 
by the British Iron and Steel Research 
Association and the Building Research 
Station, D.S.I.R., and by the Ministry 
of Agriculture and Fisheries in regard 
to agriculture. It would seem that, 
particularly in the latter field, there is 
still need for much further research. 


3. Reduction of Pollution 


Whilst there is even now sufficient 
knowledge available to achieve a very 
considerable degree of prevention of 
air pollution if the various necessary 
actions are taken, there is still need for 
a large research programme to solve, 
or attempt to solve, some very difficult 
outstanding problems. 

It seems convenient to consider 
these seriatim in relation to the various 
forms of pollution: 

(a) Smoke: This can be divided into 
its two sources, (1) industrial, and 
(2) domestic. 

(1) Industrial: If the steps recom- 
mended in the Beaver Report are 
universally adopted smoke from this 
source can be reduced to a minimum 
in a few years and little further funda- 
mental research seems to be required 
though applied research on the im- 
provement of appliances would be 
helpful from the efficiency aspect; for 
example, that proceeding at the 
British Coal Utilization Research 
Association on chain grates. 

(2) Domestic: Here again, by the 
use of suitable smokeless fuels in 
suitable appliances smoke can _ be 
eliminated though the changeover will 
take a period of ten years or so for the 
so-called “‘ black areas” and it will 
be longer still before the whole 
country can be equipped for smokeless 
operation; this is, of course, because 
of the necessity for providing suitable 
appliances and sufficient smokeless 
fuel. 

In the meantime useful research can 
be done on the design of more 
efficient and economical domestic ap- 
pliances which will burn ordinary 
bituminous coal with less smoke and, 
if possible, smokelessly ; also on better 
methods of installation. The most 
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important necessity, however, is to 
increase the supply of smokeless fuels, 
and to do this investigation is neces- 
sary into the production of solid 
smokeless fuels from other types of 
coal than those now used in gas and 
coke manufacture. The latter type 
is now in short supply and seems likely 
to become more so. The possible use 
of other coals has been, and is being, 
investigated both at the Fuel Research 
Station and also by the various Gas 
Boards; it is sincerely to be hoped that 
methods will be developed for utilizing 
a much wider range of coals for the 
production of smokeless fuels. 


(b) Grit and Dust: This is derived 
almost entirely from industrial sources, 
and it is probable that this type of 
pollution is the one which causes 
more nuisance and annoyance in areas 
subject to it than does any other. In 
general it can be said that methods of 
prevention are known, but there is an 
urgent need for the development of 
cheaper and more efficient dust arrest- 
ing equipment for both large and 
small plants, particularly for dealing 
with the finer particles of dust; also 
for devising techniques and_ instru- 
ments, as simple and cheap as possible, 
for the monitoring of grit and dust 
emissions. Work on the latter pro- 
biem has been proceeding for some 
time at the Fuel Research Station. 


(c) Sulphur: As regards reduction, 
this is undoubtedly the most difficult 
pollutant; for the concentration of 
sulphur oxides in chimney emissions 
is extremely small especially in the 
case of domestic appliances. More- 
over, the suggestion, on the basis of 
‘* prevention is better than cure,” that 
the sulphur shouid be removed from 
the coal at the colliery by washing can 
achieve only a very partial solution; 
for much of the sulphur is inherent in 
the coal structure and thus cannot 
be removed by washing as can the 
portion in the adventitious matter 
associated with the coal as mined. 
Nevertheless, washing does effect some 
reduction of sulphur and its general 
adoption is desirable, as is also further 
research to ensure that the most 
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efficient and effective removal shall be 
achieved. 


The possibility of preventing the 
release of the sulphur in the fuel into 
the flue gases on burning has been 
considered. Normally only a very 
small proportion is retained in the ash 
and the increasing of this proportion 
poses a very difficult problem. Re- 
search is, however, being devoted to 
the subject. 


Washing of flue gases for the 
removal of sulphur oxides seems on 
economic grounds to be practicable 
only in the very largest coal-burning 
installations, i.e. electricity generating 
Stations. It operates at present at 
Battersea and Bankside in London. 
Much work has been done at the Fuel 
Research Station on another process 
(Fulham—Simon Carves), using waste 
gas liquor as the washing liquid; this 
has the advantage of recovering the 
sulphur as ammonium sulphate and 
elemental sulphur. The pilot plant 
test has been most promising and the 
Central Electricity Authority is now 
co-operating by constructing a large 
plant for trial at one of its stations. 
Further research on this problem 
seems to be one of the most urgent 
necessities. 


It has | been claimed in | some 
quarters that, by using very tall 
chimneys, the sulphur oxides are 


sufficiently dispersed into the upper 
atmosphere to render them harmless. 
There is little real knowledge on this 
subject the study of which is a matter 
of extreme difficulty having regard to 
variations in meteorological con- 
ditions; but it is definitely one on 
which research is required. Moreover 
the ultimate fate of the sulphur com- 
pounds is unknown for the measure- 
ments so far made only account for a 
relatively small proportion of it. 


(d) Other Pollutants: Motor vehicles 
have increased so greatly in number 
that exhausts from them contribute 
considerably to air pollution. More 
work on the extent of this and the 
nature of the exhaust gases is neces- 
sary; also on the effects, particularly 
from the human aspect, of the con- 


stituents, for example carbon mon- 
oxide, aldehydes, oxides of nitrogen, 
etc. More fundamental, perhaps, is 
the problem of prevention of this form 
of pollution especially the possibility 
of attaining complete combustion 
whereby the organic fuel used is com- 
pletely converted to harmless carbon 
dioxide and water. Research on this 
is proceeding. 

The large scale plan of the British 
Transport Commission for the electri- 
fication and dieselisation of railways 
will eventually solve the problem of 
railway smoke; but it must be borne 
in mind that the diesels will add to the 
pollution mentioned in the previous 
paragraph and so will need further 
attention. 

Emissions of acid and other noxious 
fumes from chemical works, etc. are 
under the control of the Alkali 
Inspectorate and research into some 
of these is a continuing procedure. 
For example, the programme of the 
Fuel Research Station includes extra- 
mural work at Sheffield University 
on methods of reducing smoke emis- 
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sion from certain types of steel 
furnace. 


In the short space available to me I 
have been able to deal only very 
superficially and in general terms with 
this problem of Research. Much 
useful work is proceeding both in this 
country and abroad, particularly in 
the United States, and it seems 
essential that the closest possible 
system of liaison should be maintained 
between the vast number of workers 
in this field of investigation. 

The Beaver Committee attached 
great importance to the need for 
further research on the problem of air 
pollution some of the aspects of 
which I have mentioned. Much has 
been accomplished in this country in 
the past, particularly under the 
auspices of the Fuel Research Station, 
Department of Scientific and In- 
dustrial Research and the Atmo- 
spheric Pollution Research Com- 
mittee but there is still a need for a 
programme of investigations covering 
a very wide field. 


Discussion 


The Chairman, Dr. R. Lessing, said in 
his opening remarks that that afternoon’s 
session of the Conference had the oppor- 
tunity of hearing from a few members of 
the Beaver Committee some of the facts 
and views on which the report was based. 
During the last 150 years many Govern- 
ment Committees had deliberated and 
advised on the smoke nuisance and its 
abatement, but none of their reports had 
met with such general approval and 
commendation as that of the Beaver 
Committee. It had roused public opinion 
to the recognition that at long last active 
steps must be taken substantially to 
lessen, if not abolish, the evil of air 
pollution. What was more, it had 
impelled H.M. Government to adopt a 
‘** clean air policy ’’ and to implement that 
policy by laying the Clean Air Bill before 
Parliament within eight months of the 
issue of the report. 

lt was fair to say that all points in the 
report which had been criticized in the 
intervening months—and they were mainly 
points of detail and not of principle— 
had been discussed again and again by 
the Committee, in its 133 meetings, 
among its members and with interested 
parties and, aithough some were neces- 
sarily of a controversial kind, the Com- 
mittee’s findings and recommendations 
_ were unanimous. 

It was gratifying to note that most of 
those recommendations were embodied 
in the Bill. There were certain omissions 
and modifications, no doubt dictated by 
governmental expediency. Some of the 
members would have liked a provision 
included for the establishment of a Clean 
Air Council. Dr. Lessing also said that 
one missed a clause expressly dealing with 
the emission of sulphur oxides instead 
of Jeaving it casually implied in the 
control of noxious gases. No doubt there 
would be amendments as a result of the 
debates in Parliament. However, by and 
large the Bill, when enacted, would go a 
long way towards the 80 per cent. abate- 
ment of the evil as realistically envisaged 
by the Beaver Committee. 

The major effect which one must expect 
from the Clean Air Act was the realization 
by the public, householders and industrial 
managements alike, that there was some- 
thing—and indeed much—to be gained 
in complying with its provisions. As 
shown in Appendix I of the Beaver 


Report the damage done by air pollution 
had been assessed, by the closest estimate 
yet made, at £250 million per annum, 
not counting the waste of fuel amounting 
to £25 to £50 million. It was unthinkable 
that the ultimate benefit of a lessening 
of that large loss, however intangible, 
should not be felt by the individual. 

One might therefore hope that there 
would not be any need to apply the 
punitive clauses of the Bill except in rela- 
tively rare cases. That, after all, might 
be wishful thinking, but the citizens of 
this country were law-abiding and did not, 
as one might gather from the sensational 
press, comprise a large section composed 
of criminals. The offenders would know 
that there was a rod in pickle for them 
and would learn to amend their ways. 

The new Act would remain a dead 
letter if it were not supported by an 
intensive and persistent campaign for the 
enlightenment of all in the correct use 
of fuel and the appliances in which it was 
burned, and that was work in which the 
Society would help. Dr. Lessing said that 
ever since he joined in 1908 the Council 
of the London Coal Smoke Abatement 
Society, he had pressed for the spreading 
of technical knowledge as the most 
hopeful line of attack on the problem. 

Today, we had plenty of such knowledge 
which awaited application forthwith on 
a wide scale. But there were also many 
questions still unsolved in the provision 
of the right fuels, the appropriate methods 
of combustion, the impact of meteorolo- 
gical conditions and, not least, the effect 
of pollution on health. Those questions 
could only be solved by more, and more 
intensive, research, the funds for which 
would be a good investment, repayable 
out of the savings in the cost now 
incurred by the immense damage caused. 


Sir Roger Duncalfe, opening the dis- 
cussion, said: 

I am very happy, as a new member of 
the Society, to be participating in this 
splendidly organized and most ably con- 
ducted conference, and it is a privilege 
to be asked as Deputy Chairman of the 
Beaver Committee to open this debate. 
I would like to say how sensible I am of 
the great value to our community of the 
work done by the Society over the years. 
The awakening of public opinion which 
has resulted from that work has been one 
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of the main reasons why we have the Bill 
before Parliament today. 

The five papers before you were pre- 
sented by five good colleagues with 
whom I served a sentence of eighteen 
months’ hard labour. It was hard and 
unremitting, but interesting and rewarding 
work which we shared together. At the 
end of it we developed, as I think has 
been said, a remarkable unanimity. If 
there were any major differences of 
opinion between us, those have long since 
been thrashed out in most strenuous 
debate. You therefore will not expect me 
to be critical of my colleagues’ views, 
because they are mine. Their papers are 
clear, concise and to the point. They are 
much more knowledgeable in their re- 
spective fields than I am. There are 
enough points in those five papers already 
to occupy discussion for the rest of the 
time available, so that I must be as brief 
as I can be. 

I would like, to start, to refer to the 
opening paragraph in Mr. Graham’s 
paper. He says “‘ the dominant need is 
the effective translation of words into 
action. In considering action to be 
taken, however, whilst guarding against 
platitudes, doubtless it will also be 
recognized that measures to be urged 
shall neither fall short of obligations to 
society nor fail by attempting to exceed 
the prevailing bounds of practicability 
which stimulated research must expand.” 
That, in my opinion, is a very true state- 
ment. In other words, he says that 
we must be economic in words, forceful 
in action; we must devote our thoughts 
and even direct and limit our words to 
those necessary to assist action along 
practical lines. I will try, in my few 
words, to do that. 

Public opinion has been very kind to 
the Beaver Report. We have all been 
much encouraged by it, and Parliament, 
which follows public opinion in the main, 
and with the powerful aid of Gerald 
Nabarro’s Private Bill, now has before 
ita Clean Air Bill backed by both parties. 
There has been a good deal of criticism 
about this Bill, but a Parliamentary Bill 
is but the legislative framework within 
which administrative action must proceed. 
Its terms must be precise—in a matter of 
this kind, a number of its provisions 
must be in the nature of enabling clauses 
as knowledge is moving forward—and 
there must also of necessity be certain 
saving clauses. You cannot escape the 
need for saving clauses. I agree that they 
should always be looked at very critically. 
The publication of a Bill always tends to 


114 


sharpen discussion and the tempo 
increases as the Bill moves on its various 
stages through the House. 

I want to reply if I may to four 
criticisms which I have heard or read, or 
which have been mentioned to me per- 
sonally or raised at this meeting. The 
first is that the Beaver Committee dealt 
only partially with the whole problem of 
air pollution. The second is that one at 
least of its recommendations is archaic. 
The third is that the Beaver Report was 
too much influenced by industrial opinion, 
and the fourth is that the Bill has been 
even more influenced by industrial 
opinion and contains too many escape 
clauses. 

Now on the first point—a partial 
approach. Of course our report did not 
pose the final solution of all the very 
complicated problems involved in air 
pollution. If it had attempted to do so 
you would not have had our report last 
year, and you certainly would not have a 
Clean Air Bill before you now. The 
Beaver Committee, may I say, was a very 
determined body of men. We were 
fortunate enough, as our Chairman 
today has said, to have had a very 
clear-sighted Chairman. We had read a 
number of reports, stretching over many 
years. We had studied a good deal of 
piecemeal legislation. We had reviewed 
administration, local and otherwise. We 
were appointed following a great calamity. 
The enormous toll which air pollution had 
taken of national treasure and life and 
health and happiness had been brought 
home to us, and we were determined that 
our report should be of such a nature as 
would force action in our day to attack 
this evil which lay over our land. To 
secure that objective we were forced to 
adopt an attitude of intense realism. Had 
we not done so, it would have been fatally 
easy in so difficult and complicated a 
field, which embraced so much of the 
unknown, to allow our thinking to land 
us in a fog or smog in which we lost our 
sense of direction and purpose, and 
therefore we would not be able to direct 
the thought of others. The basis on 
which we proceeded was to set out as 
simply, concisely and strongly as we 
could, facts which emerged from our 
investigation and the practical steps we 
were satisfied could be taken to abate 
80 per cent. of the smoke nuisance, 
including grit and dust and most of the 
other solid filth which gets into the air we 
breathe. We felt sure of this, and we felt 
that it would be a good start, anyway, 
and in itself a blessing to our Jand, 


We had to consider not only the legal 
provisions, but the administration of the 
law, in great detail. We had to apply an 
equal realism to the detail as we had to 
the broad concept. Our proposals had to 
recognize the need for prompt action, and 
also the anticipated advance of knowledge 
and practice—to deal with the latter we 
recommended wide enabling powers to 
the Minister. Where knowledge was 
insufficient for definite proposals, we 
admitted it frankly, and made suggestions 
as to what further knowledge was needed, 
how it might be obtained and the research 
and development work needed, and in that 
connection I think Dr. Regan would 
agree that, when he talks about research, 
he talks about research and development. 
I hope you will agree we were wise to 
limit our attack within the terms of our 
report. Action has at least followed our 
report, which I submit was forceful, 
concise and reasonably simple to under- 
stand, and its arguments were reasonably 
supported by the appendices for those 
who cared to read them. 

Our main thinking was in three cate- 
gories, and I must just make this point, 
because something follows. We were 
completely satisfied that industry, well 
equipped and properly manned, need not 
emit more than a slight haze of smoke in 
the ordinary processes of steam raising, 
and therefore we proposed to make dark 
smoke from such chimneys an offence 
except for the necessary specified bricf 
periods. We placed the administration 
of the law in this respect fairly and 

squarely on the shoulders of the local 
authorities. We felt that our proposals 
clarified the law and greatly strengthened 
their powers to deal with the recalcitrant, 
and thus would remove many of the 
frustrations which were disheartening to 
many authorities and the officials who 
served them with such devotion—a 
difficult and often a rather thankless task. 
Our sense of the size of the job we put 
on the local authorities was as profound 
as our belief for the need in the strengthen- 
ing of administration which was required 
if this smoke evil was to be conquered. 
Thus, local authorities have it in their 
hands, and industry came first on our list. 

Secondly, we felt if we were to secure 
clean air it was necessary to deal with 
domestic smoke. You cannot deal with 
this problem of smoke abatement unless 
you deal with domestic smoke as well 
as industrial smoke. Industrial smoke 
should come first. Our ban on dark 
smoke would not deal with the domestic 
problem, and we developed the idea of 


smoke control areas which could be 
wider than the old idea of smokeless 
zones. Here again administration was 
placed fairly and squarely on the local 
authorities, both as regards the declara- 
tion of the areas, the provision of ap- 
proved appliances and types of fuel to 
be used, also the timing; all subject to 
the confirmation of the Minister. There 
seemed yesterday some regret that the 
Bill did not mention the old smokeless 
zones. I think there is a misconception 
there in some minds. I say that because, 
as I see it, the power is in the hands of the 
local authorities, subject to confirmation 
of the Minister, that can at their own 
discretion deal with local circumstances 
and make the area as smokeless as cir- 
cumstances will permit. Here again, an 
immense administrative task which we 
appreciated, placed upon the shoulders 
of the local authorities. 

Now we come to the third category of 
our work, the special cases. Many local 
authorities, I believe, feel that those 
should have been left in their hands. I 
do not agree with them. If we are to 
progress they must be subject to constant 
challenge. That is the point; we must 
make progress in this respect as rapidly 
as we can, and the means are not so 
important as the result, provided the 
constant challenge is forthcoming. You 
will know that in our report we expressed 
our views strongly that those industries 
which had had a large umbrella held over 
them by Clause 109 of the Public Health 
Act, 1936, should be taken from under 
that umbrella, but that much research and 
development work was needed and there 
inust be a central and co-ordinated attack 
upon their problems. It was our own 
thinking and not other representations 
which forced us reluctantly to the con- 
clusion that the only sensible approach 
was to place this heavy problem in the 
hands of a Central Inspectorate, with wide 
powers. To leave this highly technical 
problem in the hands of local authorities 
would tend, in my view, to confuse the 
issue and reduce the true power of the 
challenge for better methods. I feel pretty 
sure that we were right and that licensing 
and control by a central authority is 
necessary. 

On the second point, about archaic 
methods, I refer to the correspondence in 
the Manchester Guardian on the Ringel- 
mann chart. As Mr. Nabarro_ said 
yesterday, you have not only to have the 
law, but you have to have the policeman, 
and the best policeman we know in this 
respect for inspecting the chimney from 
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outside at the present time is the Ringel- 
mann chart, which has done great work 
in America. Nobody else has told us of 
anything better than that policeman. We 
are doing much more than this, as Mr. 
Nonhebel said. We are very busy on the 
development of the instruments which we 
and you feel are necessary in the boiler- 
house, and the British Standards Institu- 
tion, of which I have the honour to be 
President, has got down to that matter 
with speed and determination. 

Now on the dead hand of industry. I 
am an industrialist and therefore to some 
extent suspect in certain quarters, but I 
was also Deputy Chairman of the Beaver 
Committee, and that job came first. I 
made it quite clear to everybody with 
whom I was in contact in industry, that 
I spoke for Beaver and not for industry, 
and I never acted or spoke as industry’s 
spokesman. I yield to no man, ladies and 
gentlemen, in my determination to do my 
best to ensure that to the maximum extent 
practicable, men and women in my day 
(and I am seventy) shall be able to 
breathe pure air and enjoy God’s sun- 
shine. 

I must be fair to industry. To the best 
of my knowledge, organized industry 
through the F.B.I. has been, throughout, 
constructive in its approach. I do not 
blame them for being practical—that is a 
sensible thing to be, as long as you are 
not obstructive, and all I can say is that 
at all times—and as I say, Beaver and his 
Committee were a very determined body 
of men—at all times they were very ready 
to be cross-examined and tested upon any 
point. It is just not true that the Beaver 
Committee was cramped or unduly 
influenced by the industrial point of view. 
The Bill, of course, is not the work of the 
Beaver Committee, but here again I 
strongly question the statement which 
Mr. Nabarro made yesterday that the 
F.B.I. is written large over it. It follows 
the Beaver recommendations fairly closely, 
you know. I have said it has had certain 
saving clauses introduced. I have said a 
word about the reasons, and I think they 
want rather carefully watching. On one 
of them the Beaver Committee’s view was 
that if care were exercised in the choice 
of plant and skill of operation, no more 
than a light haze of smoke need be 
emitted with any normal type of fuel and 
1.3(c) of the Bill was not included as one 
of our recommendations, but I would 
suggest that you study very carefully the 
wording of the sub-clause. It seems to me 
that only under very exceptional circum- 
stances could or should that sub-clause 


be invoked, and unless this were so, I 
think the door would be too wide. 
Yesterday, on another point I would like 
to make, we heard references to seven 
years exemption. The references are, of 
course, Clause 22 of the Bill and para. 93 
of the Beaver Report. I think there is a 
widespread misconception on this point. 
Some people think that a works can get a 
seven years exemption. The position is 
far oth2rwise. First the Beaver Com- 
mittee—and the Bill follows it—provides 
that if the local authority is satisfied there 
are reasonable grounds, a series of 
certificates of exemption can be given for 
a maximum period of seven years. No 
certificate of exemption can last for more 
than one year, and it is in the hands of 
the local authority to decide whether it 
should be renewed. 

The Clean Air Council—! am a pro- 
found believer in the need for a Clean Air 
Council. I agree as heartily as any man 
could that the Minister must be in control 
—Mr. Farquharson’s point this morning 
—but in a matter of this kind; where 
many Ministries are involved, nationalized 
industries and policy come very much into 
the picture, public opinion has to be 
strengthened and informed, and research 
has to be subjected to the most careful 
review and forward thrust. I believe that 
a properly constituted Clean Air Council, 
along the lines which Dr. Foxwell just 
touched upon, would be a great support 
to the Minister. I personally am very 
hopeful that he will adopt it. J would like 
to have seen it enshrined in the Bill, but 
I hope in any case we shall have it. I 
am. much encouraged by the high level of 
the debate and discussion at this con- 
ference, and I believe that the Govern- 
ment, local authorities, industry and the 
public, will go forward in a great crusade 
to provide that men and women nowadays 
shall be able to breathe clean air. 


Dr. H. K. Ashworth (St. Marylebone) 
said that his impression was that the 
Conference was unduly pessimistic about 
the Bill, but that he was unable to share 
this pessimism. When it was seen what 
Manchester, Coventry, Salford and Brad- 
ford had achieved by their own unaided 
efforts, he felt hopeful of what might be 
achieved with Government backing. He 
regarded the Bill as rather like the birch 
freely displayed in a schoolroom. Some 
of the twigs might be individually rotten, 
but the sum total standing in the corner 
was an effective deterrent to anti-social 
behaviour. Dr. Ashworth asked that all 
means should be tried to replace the 
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rotten twigs before the Bill became law. 
But whatever the final shape of the Bill, 
it could not become effective without, as 
Sir Hugh Beaver had constantly stressed, 
carrying the tide of public opinion. 
Everybody present earnestly wanted clean 
air and he suggested that they should go 
home and persuade their local authorities 
to get on with the job of providing it. 


Dr. W. R. Martine (Birmingham) said 
that the stoker problem had been referred 
to by Mr. Nabarro at a previous session, 
and now again from the floor. Both 
speakers had really missed the crux of the 
problem—the grading of the qualified 
efficient stoker as a tradesman, as well as 
adequate remuneration. 

The Beaver Committee had _ been 
emphatic about the need for properly 
trained, adequately remunerated and 
efficient stokers in industry. Stoking was 
not an obsolescent occupation as a result 
of increasing mechanization. Mechaniza- 
tion involved instrumentation, which 
required skill, and there were many small 
plants which would never be mechanized. 
Many industrialists were only too ready 
to have their stokers trained, but there 
were many more who still could not care 
less. 

The Fuel Technology Advisory Com- 

mittee set up by the Minister of Educa- 
tion in the West Midlands had for years 
been exercised about that, and while 
approaches had been made both to the 
Employers’ Associations and to the 
Trade Unions concerned—approaches 
-which had been met with a degree of 
sympathy from both sides—it had proved 
quite impossible even to arrange dis- 
cussion of the problem with both parties 
present. What was necessary was that 
someone powerful enough should take 
the representatives of the two sides and 
knock their heads together. But who 
was powerful enough and willing to do 
that? 

As regards the future ofthe Biull, 
Dr. Martine hoped that all Local Autho- 
rities would press their associations to 
make the strongest representations to 
Parliament towards strengthening of the 
Bill and the removal of escape clauses as 
far as was possible, and that they could 
take their stand on the grounds of health 
alone. 

The London smog of 1952 may have 
precipitated a change in public opinion 
and, tragedy though it was, it had not 
been to no purpose. More important, 
however, was the day-to-day effect of air 
pollution. He was convinced that the 
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findings of the Medical Research Council’s 
team, now nearing completion, would 
bear that out. 

In Birmingham, the incidence of 
respiratory illness was a very real entity 
in the City’s “‘ black areas ’’—those in 
which air pollution was greatest. 

No less than 31 per cent. of those 
claiming medical priority in rehousing 
in Birmingham in 1954 (31 per cent. in 
1953), did so on the grounds of bronchitis 
and allied conditions. Those applications 
came, predominantly, from the central 
areas where recording of atmospheric 
pollution showed the greatest pollution of 
sulphur and by solid matter deposited 
from the atmosphere. 

If any Local Authority representative 
had any doubts, let him read the book, 
** Air Pollution and Community Health,”’ 
by Clarence Mills, M.p., of the University 
of Cincinnati. 


Dr. W. R. Chapman (National Coal 
Board) said that in reading the papers 
submitted to the Conference he had been 
struck by the insistent references to coke 
as if it were the only smokeless fuel, and 
by the many remarks on the need for new 
appliances to burn it. 

Councillor Gibbons said, ‘“‘ Once used 
to a good coke fire, there will be no 
more hankering by householders for an 
old-fashioned coal fire.”’ 

Dr. Burn quoted the complaint, “I 
don’t care what you say, I don’t like 
coke.;? 

There were thus two opinions about 
coke and the sooner it was well under- 
stood that there were alternative fuels 
and that the future supplies of smokeless 
fuel would depend less and less on coke, 
the more popular would the Clean Air 
Bill be. 

Dr. Chapman said that, because of the 
steps which the National Coal Board had 
taken and were taking to meet the situa- 
tion. 

The Board was increasing its output of 
anthracite by | million tons/year. 

It was increasing its output of dry 
steam coals by | million tons/year. 

It was doubling the capacity of its 
Phurnacite plant in South Wales and its 
throughput will reach a rate of nearly 
2 million tons/year during 1956. 

But that was not all. Realizing the 
trend, the Board, with admirable fore- 
sight, had instructed its Research Estab- 
lishment four years ago to concentrate on 
producing Phurnacite from the high-rank 
coals of South Wales and Kent and from 
the low-rank coals of the Midlands, both 


of which, because of swelling and sticking 
properties, could not be treated without 
modification of their natural state when 
using ordinary binders. 

The problems were solved, and the 
Board was giving very serious considera- 
tion to the erection of a Phurnacite plant 
in the Midlands, to treat 1,000 tons of coal 
a day. 

But Phurnacite was not a universal fuel. 
An open grate and cheaper fuel was 
required, capable of ignition with sticks 
and paper, reactive enough to give a good 
fire in existing open grates and dense 
enough for easy storage. The solution 
of the problem, by a modification of the 
Phurnacite process, was well in sight. 

But perhaps one of the greatest con- 
tributions resulting from the Board’s 
research was its new process of briquetting 
without the need for binder. That was 
done in Germany with brown coal, but 
had not hitherto been possible, on an 
economic basis, with black coal. That 
process, of which two pilot plants would 
shortly be erected in different parts of the 
country, could make a most attractive 
open-grate fuel from small coals with 
volatile contents under .20 per cent.— 
henceforth, by Act of Parliament, to be 
smokeless. The briquettes, from many 
coals, make a much better fire than lumps 
of the parent coal. It was possible to 
blend in some anthracite fines. It could 
use the low-rank smoky coals of the 
Midlands and make briquettes for car- 
bonization, and the latter would also be 
done by a new and much cheaper process 
than conventional carbonization. Work 
on this was still proceeding. 

In conclusion, Dr. Chapman said it 
should be emphasized that they were not 
dreams of mere test-tube shakers—the 
processes were, in the main, there and 
ready in a broad sense for large-scale 
development. They opened up a new 
age in smokeless fuels and they would 
justify the statement that coke, though 
the main solid smokeless fuel of the past, 
would not be the only smokeless fuel of 
the future. 


Mrs. A. L. Hayes (Electrical Associa- 
tion for Women) referred to clean air 
inside the home and the fact that shovel- 
ling coke, either by shovel or coke hod, 
created very much dust in the atmosphere. 
Coke hods needed to be stronger and of 
better design, and much more attention 
should be paid to the storage of coke. 

With regard to the advisory service 
mentioned by Dr. Burn, Mrs. Hayes felt 
that a more efficient and helpful follow-up 


of installed apparatus could be done far 
more effectively through the woman 
housing manager. 

Finally, she urged builders and archi- 
tects of today to build with 20th century 
ideas and not those of 18th and 19th 
centuries, so that we should give to the 
generations of the twenty-first century 
homes worthy of that age, and not slums. 


G. W. Dhenin (Bath) congratulated the 
Beaver Committee on the speed at which 
they had provided so comprehensive a 
report to Parliament. He suggested that 
in proposed smoke control areas the 
cost of adaptation of existing private 
dwellings to conform to the insulation 
standards, as set out in the Egerton 
Report, should rank for the 70 per cent. 
grant. Mr. Dhenin asked if it was not a 
fact that the implementation of the 
provisions of the Clean Air Act pre- 
supposed the setting up of a National 
Fuel Policy then. 


T. N. Dent (South Western Gas Board) 
strongly supported the practical points 
made by Miss A. D. Boyd on the de- 
sirability of providing fuel storage space 
for household coke. He reminded the 
Conference that during the very cold spell 
at the beginning of the year, complaints 
had been made in some parts of the 
country that the promise of delivery of 
coke was some seven weeks, following 
which a national weekly journal had 
carried out a survey of the availability 
of coke in the country, and had reported 
that whilst coke stocks amounted to a 
quarter of a million tons at that time, 
neither the Gas Boards nor the merchants 
had sufficient transport to cope quickly 
with the huge demand. Mr. Dent 
pointed out that our winters usually 
follow the same pattern, of an extremely 
cold spell lasting from two to four weeks 
and he considered that it was not finan- 
cially possible for Gas Boards or coke 
merchants to maintain the vast transport 
fleets necessary to cope with that peak 
period and, furthermore, occasions arose 
when ice and snow conditions made the 
roads impassable for heavy coke lorries. 
He hoped that Local Authority repre- 
sentatives present, who had so vigorously 
supported the recommendations of the 
Beaver Committee, would also give 
strong support to the provision of ample 
coke storage in their new housing schemes, 
and indeed their existing houses and flats, 
so that tenants would have at least 6 cwt. 
of coke available against any emergency. 
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Dr. Foxwell, replying to the discussion, 
assured Dr. Chapman that the increased 
production of anthracite, low-volatile 
coals and phurnacite to which he had 
referred had been disclosed by the N.C.B. 
to the Committee on Air Pollution and 
were included in the figures in Appendix 
XI of the Committee’s report. The 
experiments at Stoke Orchard were 
known to the Committee, but this process 
had not got beyond the experimental 
stage. The pathway to smokeless fuel 
production was strewn with the wreckage 
of experimental hopes and abandoned 
pilot plants. Moreover, the Stoke 
Orchard proposal, like the phurnacite 
process, involved severa! stages and must 
therefore produce an expensive end 
product. The Beaver Committee had to 
be practical and to base its conclusions 
on known and established sources of 
smokeless fuel. The process of briquet- 
ting without a binder was promising, but 
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even without the binder briquetting would 
increase the cost of the raw material. 
However, the more rapid rate of carboni- 
zation of briquettes might reduce the 
capital charges on the carbonizing plant 
ard thus neutralize part of the increased 
cost of fuel. 

Dr. Foxwell also reminded the meeting 
that the Simon Committee in 1945 had 
stated that in no other civilized country 
in the world was domestic heating so 
uncomfortable and fuel used so waste- 
fully as in Britain. The slum clearance 
programme and the replacement of 
obsolete heating and cooking appliances 
under the Clean Air Act gave to this 
generation a chance of rectifying the 
position that might not recur for several 
decades. He urged local authorities not 
to be satisfied with the bare minimum of 
replacement but to see that really efficient, 
modern appliances were installed for 
domestic use. 
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Introduction 


O be invited to give the Sixth Des 
a Voeux Memorial Lecture is an 

honour which I greatly value, 
particularly as much-of the work in 
relation to the problems of measure- 
ment and mitigation of air pollution 
on which my colleagues and I have 
been engaged over a number of years 
was initiated and inspired by the earlier 
work of Dr. Des Voeux, and other 
enthusiasts associated with him. Dr. 
Des Voeux began his activities towards 
clean air in London, and was Treasurer 
of the Coal Smoke Abatement Society, 
which was set up in 1898 with Sir 
William Richmond, R.A., as its first 
President, and Sir Lawrence Chubb as 
its Secretary. In 1929, the Society 
joined forces with the Smoke Abate- 
ment League of Great Britain, which 
had been established in 1909 as a result 
of earlier activities by pioneers in 
Manchester, Sheffield, Leeds, Glasgow 
and some other northern towns, to 
form the present National Smoke 
Abatement Society. Dr. Des Voeux, 
recognized as a leading figure in the 
movement, became President of the 
new Society, and occupied this posi- 
tion until his death in 1941. 

The pioneers of fifty years ago soon 
recognized that if the public were to be 
stirred to action towards a cleaner 
atmosphere in the interests of public 
health, there must be more precise 


information, and not merely vague 
statements, on the nature and amount 
of the pollutants, particularly in the 
thickly-populated industrial areas. In 
association with Dr. J. S. Owens, 
Dr. Des Voeux began in 1910 to 
devise methods for measuring pollu- 
tion, and to apply the methods in 
different areas. The results of these 
early measurements aroused so much 
interest that in 1912, at an exhibition 
in London on smoke abatement, a 
conference of representatives of local 
authorities and others decided to set 
up an Advisory Committee on Atmo- 
spheric Pollution, which a few years 
later became a committee of the 
Meteorological Office. In 1927, the 
work of the committee was transferred 
to the Department of Scientific and 
Industrial Research. In 1945 the 
Atmospheric Pollution Research Com- 
mittee was reconstituted as a com- 
mittee of the Fuel Research Board. 
This organizational change was not 
made with any intention of confining 
the activities of the Research Com- 
mittee to pollution arising from the 
treatment and use of -fuels, but 
because air pollution in Great Britain 
is the result mainly of the use, or 
rather misuse, of fuels, and to ensure 
closer co-operation in the work on 
measurement, and on factors affecting 
dispersion, with the large amount of 
work at the Fuel Research Station 
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on the more efficient use of fuels with 
mitigation or prevention of pollution. 

During the past ten years, the 
activities of the Fuel Research Station 
in relation to the identification and 
measurement of pollution and the 
mitigation of pollution have been 
increased, until they now occupy 
about one-fifth of the time of the total 
staff of about 300. At the same time, 
the co-operative work of measure- 
ment by local authorities and other 
organizations has been greatly ex- 
tended, with the result that the number 
of measuring instruments in regular 
use throughout the country has 
increased from less than 200 in 1945 
to more than 1,700 at the present time, 
and the expansion continues. As a 
result of all these activities, the Re- 
search Station was able to provide a 
large amount of information to assist 
the deliberations of the Committee on 
Air Pollution under the chairmanship 
of Sir Hugh Beaver. Much still 
remains to be done before “‘ clean air ” 
or air that is much cleaner than it is 
now will be a reality in this country. 
It is certain, however, that the work 
initiated by Dr. Des Voeux and other 
pioneers of his time is beginning to 
bear fruit, though progress is not 
nearly so rapid as is desirable. 

In the Fourth Des Vceux Lecture in 
-1953, Sir John Charles discussed 
atmospheric pollution in relation to 
preventive medicine, and in the Fifth 
Lecture a year ago Sir Edward Salis- 
bury dealt with air pollution and plant 
life. To complete the series on the 
detrimental effects, I have been asked 
to address you on the destructive 
effects of air pollution on materials. 


Nature and Amount of Pollutants 


Though in Great Britain air pollu- 
tion is mainly the result of the dis- 
charge of flue gases from the com- 
bustion of fuels, in many areas there 
are chemical and other manufacturing 
processes from which are discharged 
polluting gases, vapours and dusts not 
directly related to the use of fuels. 
In the middle of the nineteenth 
century there was a public outcry as a 
result of the establishment of processes 


for making alkali (sodium carbonate) 
from common salt. From these pro- 
cesses large quantities of corrosive 
hydrochloric acid were discharged. A 
Royal Commission was appointed, 
and following its first report the first 
Alkali, etc., Works Regulation Act 
was passed in 1863. Later, the Act 
was extended on several occasions to 
include other special processes causing 
undue contamination of the air. It 
was consolidated in 1906, but further 
additions have been made by Orders 
published in 1928, 1935, 1939, and 
1950. The provisions of the Act, 
which aim at ensuring that the best 
practicable means are adopted to 
reduce the amount of pollution, are 
administered by Alkali Inspectors 
under the Ministry of Housing and 
Locai Government. The Act now 
relates to nearly two thousand pro- 
cesses of several different types at 
more than one thousand works. As 
the Alkali Inspectors are all men of 
scientific training and wide technical 
experience, they have gained the 
confidence and co-operation of the 
industrialists operating the processes 
over which they have jurisdiction. 
Great progress has been made, but 
even so, many of these processes 
still cause undue pollution of the air 
in their locality, with destructive 
effects on buildings, metals, paint- 
work, fabrics, and other materials. 
If some of the difficult problems 
involved are to be satisfactorily solved 
in a reasonable time, research and 
development work will have to be 
greatly intensified and extended. Pol- 
lution from these special processes, 
bad as it is in some localities, how- 
ever, is not nearly so widespread nor 
so great in amount for the country 
as a whole as that derived from the 
combustion of fuels in boilers and 
other furnaces, domestic heating ap- 
pliances, and in internal combustion 
engines. 

The most important pollutants dis- 
charged from the use of fuels, in 
relation to their destructive effects on 
materials, are smoke, grit and dust, 
and acid oxides of sulphur. From the 
figures in Table 1, it is seen that in 
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Fuel and Class of Consumer 
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blast furnaces . ae si ft 
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Quantity Pollutants Discharged 
_ of Fuel | millions of tons 
| millions | S| ee 
of tons Grit and | Sulphur 
| Smoke Dust Dioxide 
37.9 0.9 01 | 09 
39.8 small 0.3 tal 
(ey. 0.3 0.1 0.4 
64.6 0.8 0.3 1.8 
26.7 small small 0.1 
27.4 small small 0.2 
210.1 
| 
15.4 | nil small 0.4 
3.3 small nil 0.1 
6.3 small nil 0.4 
0.8 small nil small 
10.4 | | | 
D0 0.8. Hei 54 


(a) These figures for pollutants include those from coke-oven gas burnt unpurified. 
(b) Pollution mainly from the use of coke to heat the retorts and to make gas. 


Table 1.—Main Uses of Fuels and Estimates of Pollutants discharged in Great 
Britain in 1954 


1954 there were discharged into the 
air from the uses of fuels about 
2 million tons of smoke, nearly 
1 million tons of grit and dust, and 
over 5 million tons of sulphur dioxide. 
The figures in the Table are given to 
the nearest 0.1 million tons, so that 
any estimate of less than 0.05 million 
tons is entered as “* small.”’ 

In addition to the fuels mentioned 
in Table 1, there were consumed 
approximately 6 million tons of motor 
spirit, and between 1 and 2 million 
tons of kerosene, but with the pro- 
duction of little smoke, no grit, and 
only a negligible quantity of sulphur 
dioxide, as these fuels contain very 
little sulphur. 

As already mentioned, there are 


discharges of acid gases, and other 
gases and vapours from chemical and 
other industrial processes, not directly 
related to the use of fuels. Though 
not so important for the country as a 
whole, they do cause undue pollution 
and damage in limited areas. Large 
quantities of grit and dust are also 
discharged from cement and lime 
works, metallurgical works, and other 
processes not directly related to the 
uses of fuel for steam and power; it is 
estimated that the total quantity of 
grit and dust discharged from these 
specialized processes in 1954 was in 
the region of 0.5 million tons, which 
should be added to the figure of 
0.8 million tons in Table 1. It thus 
seems that the total quantities of 
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smoke, grit and dust, and acid gases 
that are discharged each year are 2 
million tons, nearly 14 million tons, 
and over 5 million tons respectively. 

It is common observation § that 
motor vehicles, particularly those 
driven by diesel engines, frequently 
emit clouds of black smoke of an oily 
nature. Such discharges are quite 
unnecessary provided that the engines 
are maintained in good order, properly 
adjusted, and properly operated. They 
cause not only serious nuisance, but 
may at times endanger traffic and lead 
to accidents by reducing the field of 
vision to other road users. The dirt 
they deposit on windows, lamp-posts, 
buildings, and other objects is difficult 
to remove, and adds to the expense of 
maintenance. 

So far, reference has not been made 
to air pollution by the invisible gases 
carbon monoxide, oxides of nitrogen, 
aldehydes and certain hydrocarbons 
resulting from the incomplete com- 
bustion of fuels in boilers and other 
furnaces, domestic heating appliances, 
and internal combustion engines. The 
total quantity of carbon monoxide so 
discharged each year is in the region 
of 25 million tons; the total quantities 
of the other invisible gases are re- 
latively very small. Though these 
gases may have serious detrimental 
effects on health and on plant life, 
they are relatively unimportant in 
their destructive action on buildings 
and other materials. 


Distribution of Pollution 


The figures so far given for the 
quantities of the main pollutants are 
for the country as a whole. But this 
is not the full story. Much more fuel 
is consumed in the winter than in the 
summer, and very much larger quanti- 
ties are consumed per square mile in 
thickly-populated industrial areas than 
in rural districts. Further, the dis- 
persion of the pollutants from their 
points of discharge is affected by 
many factors, including the height of 
the chimney or other point of dis- 
charge, the velocity and amount of 
the discharge, the velocity and direc- 
tion of the wind, and other meteorolo- 
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gical and topographical conditions. 
Some pollutants are more rapidly 
deposited or otherwise removed from 
the atmosphere than are others, and 
some are more readily dispersed and 
mixed in the atmosphere. In con- 
sequence, the incidence of pollution 
varies greatly from one locality to 
another, with time of year and even 
time of day, and with changes in 
meteorological conditions. It is im- 
portant, therefore, to have systematic 
records of pollution at numerous 
places throughout the country at 
different times of the year over a long 
period of years, if the relative effects 
in damaging buildings and various 
materials are to be properly assessed. 

As a result of the systematic 
measurements over a long period of 
years by local authorities and other 
organizations in co-operation with the 
Department of Scientific and In- 
dustrial Research, and the many 
special investigations under the guid- 
ance of the Atmospheric Pollution 
Research Committee of the Depart- 
ment, there is much more information 
about the incidence of air pollution 
in Great Britain than in any other 
country. The results are now being 
accumulated at the rate of several 
hundred thousands a year. They are 
collected and collated at the Fuel 
Research Station, whence they are 
issued in the form of a monthly 
bulletin to all co-operating organiza- 
tions. Even so, many more measure- 
ments are required to cover a wider 
range of pollutants, and particularly 
to determine changes from day to day 
and hour to hour, if some of the 
important problems to be solved are 
to be adequately defined. 

The standard deposit gauge in 
common use collects rain-water con- 
taining various soluble substances, 
and insoluble particulate matter that 
is sufficiently coarse to settle from the 
air. From the analyses of the soluble 
matter, the amounts of pollution by 
acid radicles (e.g., sulphates and 
chlorides), and basic radicles (e.g., 
lime), are commonly determined, and 
the acidity or alkalinity of the rain- 
water is also measured. The in- 


soluble matter is usually analysed for 
tar, carbonaceous matter, and ash. 
Deposited matter varies widely in 
quantity and composition according 
to the quantity and nature of local 
and even distant emissions, and cli- 
matic conditions. In areas where 
much coal or other sulphur-containing 
fuel is burnt, the soluble deposits often 
contain sulphate radicles in excess of 
the basic constituents, so that the 
deposited rain-water is acid and 
corrosive in character. Coarse parti- 
culate matter, consisting largely of 
partially burnt fuel and ash, process 
dusts, etc., is emitted mainly by 
industrial plant, and causes primarily 
a local nuisance, whereas very fine 
particulate matter such as smoke, and 
gases such as sulphur dioxide, may 
travel over long distances (50 miles 
and more), causing nuisance and 
damage in their path. 

Amounts of solid matter that are 
deposited vary greatly from place to 
place, even over short distances. Asa 
rough indication, pollution by de- 
posited matter in some heavily in- 
dustrialized areas may be equivalent 
to more than 500 tons per square mile 
per year, and may reach as much as 
2,000 tons, though such large amounts 
of deposit rarely occur over an area 
so large as one square mile. In large 
cities and some urban areas, total 
deposits are commonly in the region 
of 200 to 400 tons per square mile; 
in rural areas and country towns the 
amount is normally less than the 
equivalent of 100 tons, occasionally 
as low as 10 tons per square mile per 
year. 

Particles which are so small that 
they show little or no tendency to 
settle, are referred to as smoke. 
Mostly they consist of finely divided 
carbon or carbonaceous matter. Con- 
centrations of smoke at or near ground 
level range from zero to more than 
100 milligrammes per 100 cubic metres 
of air, which is a value frequently 
reached in a large city. The concen- 
tration usually varies considerably 
from hour to hour, often showing 
peaks in the morning and evening. 
Concentrations may be greater or less 


at week-ends than during the week, 
depending on the proportions of 
domestic and industrial smoke which 
comprise the whole. In areas in 
which the smoke is mainly from 
domestic fires, the amounts in winter 
are often several times as great as in 
summer. 

In reiation to damage to buildings 
and materials of various kinds, 
sulphur dioxide is the most important 
of the gaseous pollutants because of 
the large quantities emitted into the 
atmosphere, and because in_ the 
presence of moisture and air it 
changes to the highly corrosive sul- 
phurous and sulphuric acids. In the 
air of towns at or near ground level, 
the concentration of sulphur dioxide 
in winter is in the range of 5 to 100 
milligrammes per 100 cubic metres, 
with much lower concentrations in 
the summer. It is interesting to 
observe that at or near ground level, 
the amount of sulphur dioxide in the 
air of towns is generally lower than 
the amount of smoke, though accord- 
ing to the estimates in Table 1, the 
total quantity of sulphur dioxide dis- 
charged is more than twice as great 
as the total quantity of smoke. There 
are several reasons for this difference 
in concentration near ground level 
relative to the quantity discharged. 
Firstly, domestic chimneys, which are 
much lower than industrial chimneys, 
discharge nearly one-half of the smoke, 
but less than one-fifth of the sulphur. 
Secondly, smoke consists of fine 
particles suspended in the air, while 
sulphur dioxide is a gas more easily 
mixed with the air at higher levels, and 
thus diluted and dispersed. Thirdly, 
sulphur dioxide is soluble in water, 
and is therefore more readily removed 
by absorption in rain, mist, on wet 
buildings and other structures, and by 
plants and soil. 

Observations during periods of fog, 
particularly during the severe “‘ smog ”’ 
of December, 1952, have shown that 
as a result of the reduced natural 
ventilation in foggy weather and 
possibly from other causes, the con- 
centrations of smoke and _ sulphur 
dioxide in the air of towns can rise to 
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several times their amount on a normal 
day at the same time of the year. In 
the smog of December, 1952, the 
concentrations of smoke and sulphur 
dioxide in some parts of London were 
ten times as great as on a normal 
winter day. 


Destructive Effects on Materials 


In the light of the information so 
far given on the total quantities of the 
main pollutants discharged, and the 
ranges of their concentrations in the 
air at or near ground level in areas of 
different types, the next step is to 
consider the effects of these pollutants 
on buildings and other materials. 


Soiling by Grit, Dirt and Smoke 


In dry weather, the grit and dust 
of the kind collected in the gauges 
ordinarily used for the measurement 
of deposited matter, are deposited on 
the ground, on the roofs, window sills, 
and other ledges of buildings, and on 
other structures mostly within a few 
miles from the points of discharge. 
The larger and heavier particles fall 
near the source of emission, and the 
smaller particles are carried further 
before being deposited, the distances 
travelled being dependent on _ the 
height of the points of discharge, the 
velocity and turbulence of the wind, 
the height of buildings in the area, and 
the topography of the area. The 
smaller particles penetrate houses and 
other buildings through open windows, 
ventilators and crevices, and are 
deposited on furniture, curtains and 
other materials. These deposits in- 
crease the labour of cleaning. They 
frequently contain sharp, gritty matter 
causing scratches and other damage 
on the surfaces of the materials on 
which they are deposited. If the grit 
and dust come into contact with 
freshly painted surfaces, they stick to 
and damage the paintwork, thereby 
reducing the period before repainting 
iS necessary. 

Grit and dust in the air of most 
thickly-populated industrial areas are 
contaminated with sticky soot and 
tarry matter, and frequently they are 
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damp or wet with atmospheric mois- 
ture or with rain, so that the particles 
readily stick to the surfaces with which 
they come into contact, and are not 
easily removed. When the particles 
are moist or wet, they absorb sulphur 
dioxide from the contaminated air, 
and this absorbed sulphur oxide is 
converted to sulphurous acid and then 
to sulphuric acid, which slowly be- 
comes more concentrated on drying. 

Smoke, which consists of very fine 
particles of soot and tarry matter, is 
carried in the air over distances of 
50 miles or more, much of it being 
deposited on and within buildings and 
on other materials in the path of travel. 
In general, smoke from domestic 
chimneys has a greater detrimental 
effect than that from most industrial 
furnaces, because it is discharged at 
lower levels, and contains a larger 
proportion of sticky tar. Smoke is 
also contaminated by acid compounds 
of sulphur, chlorides, and other sub- 
stances. 

The experience of my own family 
has shown that in attempts to maintain 
an approach to the same degree of 
cleanliness, the necessary frequency 
of dusting and polishing furniture, 
cleaning curtains, carpets and soft- 
furnishings, and redecorating rooms, 
is twice as great in flats within the 
centre of London as in a house nearly 
twenty miles away in the approaches 
to the Chiltern Hills.. Even in the 
latter area, as a result of a great 
increase in the number of houses in 
the surrounding districts during the 
last 25 or 30 years, the work of clean- 
ing and redecorating has definitely 
increased. 

Many of the buildings in the Mall 
and in Pall Mall in London are painted 
cream or pale buff. Observation has 
shown that when repainted, even 
before the paint has dried, the surfaces 
collect numerous black specks; within 
two years the buildings have lost their 
exterior freshness and are distinctly 
soiled. 

A typical example of the soiling 
effect of the polluted air in thickly- 
populated industrial areas is well 
shown by the photograph in Fig. | 





Fig. 1. Buildings in Manchester. The centre building was photographed just after 
completion in 1935; those on the right of the picture were erected of similar stone in 
1927 and 1929. 


of the Midland Bank and adjacent 
buildings in 1935 in King Street, 
Manchester. This photograph was 
taken shortly after the Midland Bank 
building had been erected. At that 
time that building was white in ap- 
pearance. The adjacent buildings on 
the right of the photograph were 
similar when they were erected about 
seven years earlier; but seven years’ 
exposure to the polluted air had 
blackened them. The cost of cleaning 
buildings in such soiled condition is 
considerable. 

When there are projections on 
buildings such that deposition of soot 
and grime is not uniform, partly also 
because of uneven exposure to wind 
and rain, some ugly effects can be 
produced, as shown by the photo- 
graph in Fig. 2 of one of Epstein’s 
sculptures on the offices of the 
London ‘Transport Executive in 
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Broadway, Westminster. This photo- 
graph was taken after the sculpture 
had been exposed for a few years. 
Epstein gave it the title “* Night,’ but 
it is unlikely that he intended that it 
should soon be transformed to a 
gruesome representation of ‘* Black 
as Night.” 

One common soiling effect of the 
suspended dirt in the air is the marking 
of walls and ceilings in buildings 
heated by convection heating systems 
such as by hot-water radiators and wall 
panels. This is caused by a pheno- 
menon known as thermal precipita- 
tion. The warmed air travelling 
upwards from the convection heater 
carries the dirt particles, which are 
gradually moved by differential mole- 
cular bombardment to cooler layers of 
air against the cold walls and ceiling, 
with the result that the particles are 
deposited on these relatively cold 





Fig. 2. Epstein’s ‘* Night ’’ on a building 
in Westminster, photographed a few years 
after its construction. 


surfaces. The patterns of light and 
shade on lath and plaster ceilings are 
due to the fact that those parts of the 
ceiling not backed by beams or laths 
are cooled to a greater extent by air 
circulating above the ceiling than 
those that are backed, and the dirt 
particles are preferentially deposited 
on the cooler parts of the plaster 
surface. Soiling of this kind causes 
unsightly staining, leading to the need 
for more frequent redecoration with 
added cost. If the air were pure and 
free from suspended matter, no stain- 
ing of this kind would occur. 

In some circumstances, soiling by 
dirt particles is accelerated by electro- 
static precipitation. One example is 
the ‘‘ fog-marking’’ of nylon and 
acetate rayon fabrics during weaving. 
The exposed yarns in the loom 
become electrified by friction with 
the metallic parts of the loom. Owing 
to their high insulating properties, 
these yarns retain their electrical 
charge for some time after the loom is 


stopped, and attract from the air 
particles that are neutral or of 
opposite charge. This effect is shown 
by a streaky pattern of soiling on the 
fabric when weaving is continued after 
an overnight stoppage. 


Damage by Sulphur Acids 


Before discussing the corrosive 
action of sulphurous and. sulphuric 
acids formed from the interaction of 
sulphur dioxide with water and air, 
it should be mentioned that air, even 
when unpolluted, contains another 
acid gas, carbon dioxide, from the 
natural respiration of plants and 
animals. This gas is soluble to some 
extent in water to produce a solution 
of carbonic acid. Rainwater contain- 
ing carbonic acid, as it invariably does, 
slowly attacks limestones to give a 
solution of calcium bicarbonate. On 
evaporation by exposure to the air, 
this solution loses some _ carbon 
dioxide and deposits solid calcium 
carbonate. It is by this process that 
stalactites and stalagmites are formed 
in caves. It is clear, therefore, that 
even in the absence of pollution there 
would be some attack on stones of the 
limestone types in damp _ climates. 
There would similarly be a_ slow 
corrosive action on some kinds of 
iron and steel, and some other metals. 
The amount of carbon dioxide in the 
air of thickly populated industrial 
areas is greater, often 14 times as 
much or more, especially at times of 
fog, than in pure air, since the main 
product of combustion of fuels is 
carbon dioxide. To this extent the 
natural corrosive action of moisture 
and rainwater on certain materials 
may be increased; but it must be 
emphasized that carbonic acid is a 
very weak acid in comparison with 
sulphurous and sulphuric acids, and 
its corrosive action is much less. 

Stone and similar Building Materials: 
Building stones can be classified 
broadly into two main groups, those 
that consist of or contain significant 
amounts of calcium or magnesium 
carbonate or both, and those that are 
practically free from carbonates. Lime- 
stones, ranging in hardness and 
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density from chalk to marble, belong 
to the first group and are all susceptible 
to attack by acid in the atmosphere. 
Sandstones consist essentially of grains 
of sand cemented together to form a 
coherent mass, which may be fine or 
coarse in texture. In some sandstones 
the cementitious material is pre- 
dominantly carbonate, which is at- 
tacked by acid; in others it is of acid- 
resistant material such as_ silica. 
Extreme varieties of sandstone are 
represented by the soft calcareous 
sandstones from the North Downs 
(Reigate and Gatton stones and 
Malmstone) and the hard siliceous 
Craigleith stone of Edinburgh. 
Granites and similar igneous rocks 
are generally resistant to acid atmo- 
spheres; they sometimes contain cal- 
cium carbonate in the form of calcite 
as an accessory mineral, but in such 
small amounts as to have little detri- 
mental effect on their durability. 

The action of the oxides of sulphur 
in polluted air in the presence of 
moisture is to convert the calcium and 
magnesium carbonates of stone into 
calcium and magnesium sulphates. 
Calcium sulphate is slightly soluble 
in water, and magnesium sulphate is 
very soluble. On drying the solutions, 
the calcium and magnesium sulphates 
form hydrated crystals of greater 
volume than the original carbonates, 
with the result that incrustations and 
friable scale are formed to produce 
effects known as blistering, flaking, 
and exfoliation, often also with deep 
cavities. The extent and nature of the 
damage are dependent not only on the 
type of stone and the degree of 
pollution of the air to which it is 
exposed, but also on changes in 
meteorological conditions, the degree 
of exposure to wind and rain, and the 
extent of deposition of grit and dust 
and smoke. Exposure to wind and 
rain is affected by proximity and 
height of nearby buildings, and the 
size and shape of projections on the 
building itself. As a result, the 
damage is usually uneven in character 
and extent. 

The presence of grit, dust, and 
smoke seems to accelerate corrosion. 


It may be that these particles en- 
courage oxidation of the sulphur 
dioxide and sulphurous acid to the 





Fig. 3. Exfoliation of a soft limestone 
(Headington) of an Oxford college. 


stronger sulphuric acid, and reduce 
the extent to which the acid is removed 
by rain. The photograph in Fig. 3 
shows the exfoliation of Headington 
stone (a limestone much used in 
Oxford) as a result largely of attack by 
sulphur acids. Another example of 
the effect of attack by sulphur acids 
is shown in Fig. 4, which is a photo- 
graph of a piece of the Victoria Tower 
of the Houses of Parliament; this 
piece was so badly attacked that it fell 
away when touched during hand- 
picking operations in 1922-23. 

One example of the destructive 
action of a damp, acid atmosphere on 
stone is the deterioration in the con- 
dition of Cleopatra’s Needle since it 
was moved in 1878 from Alexandria to 
the Victoria Embankment in London. 
That obelisk was originally erected at 
Heliopolis, then re-erected in Alex- 
andria by Rameses II, whose reign 
was about the thirteenth century B.c. 
Incidentally, it must later have been 
called Cleopatra’s Needle because the 
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Fig. 4. Stone from the Victoria Tower of 


the Houses of Parliament. This piece 
was so badly attacked that it fell away 
when touched. 


reign of Cleopatra did not begin until 
about 50 B.c. Though the age of the 
Obelisk is at least three thousand 
years, it has suffered more deteriora- 
tion during its 70 to 80 years in 
London than in the whole of its 
previous sojourn in Egypt. 

Slates containing carbonates and 
the calcareous sandstones often used 
as roofing materials are attacked by 
polluted, acid atmospheres. Decay 
usually occurs mainly on the under- 
sides, especially between the laps, 
where water is held as a thin film. 

Though brickwork can soon become 
badly discoloured by deposition of 
soot, it is fairly resistant to corrosion 
by sulphur dioxide in the air, unless 
it absorbs sulphates produced by the 
action of the oxides of sulphur on 
adjacent mortar and limestone. 

Iron, Steel and Other Metals: A 
large amount of work has been under- 
taken over a long period of years by 
many organizations and individuals 
on the mechanism of corrosion of 
metals, and on the factors, including 
the pollutants in the atmosphere, 


affecting the rate of corrosion. So far 
as air pollution is concerned, the factor 
of greatest importance is the extent 
of pollution by sulphur dioxide, par- 
ticularly in damp climates. In one 
series of experiments, for example, 
specimens of a copper-steel and of 
zinc were exposed to the air in sixteen 
places in this country from Surrey in 
the south to Durham in the north, 
and ranging in character from a 
relatively unpolluted country area to a 
heavily polluted industrial town. At 
each site the extent of pollution of the 
air by sulphur dioxide was measured 
over a year, and the amount of 
corrosion of the exposed metals 
markedly increased with increase in 
the pollution of the air. With the 
copper-steel it was more than four 
times as great, and with the zinc it was 
roughly ten times as great in the highly 
polluted area as in the relatively 
unpolluted country area. Other work 
has shown that the presence of 
deposited solid matter greatly increases 
the rate of attack by sulphur dioxide. 

It has also been observed that the 
rails of railway tracks wear more 
rapidly for the same traffic in industrial 
than in rural atmospheres, and more 
rapidly in tunnels traversed by steam 
locomotives where the air can be 
heavily polluted, than in tunnels of 
electrified lines. 

In addition to the loss of metal 
and the destruction of metallic struc- 
tures, the corrosion can have serious 
effects on associated materials and 
structures. The corrosion product 
has a greater volume than the original 
metal, so that local intense pressures 
can be produced in adjacent rigidly- 
fixed materials. Serious disintegration 
of stone, caused largely by the 
expansion of iron on corrosion is 
shown by Fig. 5, which is a photo- 
graph taken in 1921 of a pinnacle on 
one of the towers of the Houses of 
Parliament; the iron tie rod to secure 
the stonework of the finial and 
weather vane above had corroded and 
expanded. Another example of 
damage by expansion of iron on 
corrosion is shown by the photograph 
taken in 1922 (Fig. 6) of windows 
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Fig. 5. A pinnacle on one of the towers 

of the Houses of Parliament. The iron tie 

rod has corroded and expanded, and thus 
assisted in disintegrating the stone. 


in the central tower of the Houses of 
Parliament; the iron saddle bars had 
corroded and expanded causing not 
only buckling of the bars, but con- 
tributing to the damage to the stone 
mullion. 

Leather: It has long been known 
that oxides of sulphur in the air have 
a marked destructive action on leather. 
For example, Faraday in 1843 came 
to the conclusion as a result of investi- 
gation, that the rotting of the leather 
upholstery of the armchairs in the 
Athenaeum Club in London was 
largely caused by the sulphur com- 
pounds in the air. More recent 
investigations by several authorities 
have confirmed this general conclusion, 
particularly with vegetable-tanned 
leather. The deterioration can pro- 
ceed so far that the leather can be 
reduced to a powder by gentle rubbing. 
Experience has shown that the leather 
bindings of books in libraries in 
relatively unpolluted atmospheres re- 
main in good condition for very 








Fig. 6. Windows in a tower of the Houses 

of Parliament. The iron saddle bars have 

corroded and expanded and the stone is 
damaged. 


much longer periods than when 
similarly exposed in libraries in 
thickly-populated industrial areas. In 
polluted atmospheres, the rate of 
deterioration of the leather bindings 
of books on open shelves is greater 
in rooms through which there is a 
high circulation of air from outside, 
than in rooms in which the rate of 
circulation of air is small; and 
deterioration is more rapid on open 
shelves than in glass-fronted book- 
cases, as illustrated by the photographs 
in Fig. 7 of the backs of similarly 
bound books kept for 40 years on 
open shelves and behind glass doors in 
a library in a London suburb. The 
sides of books kept in closely-packed 
rows so that air circulation is restricted 
remain in good condition for a much 
longer period than the exposed backs 
of the books. 

Leather safety-belts exposed to 
polluted air can be so attacked and 
weakened that after a few years they 
break under a light load and are 
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Fig. 7. Leather backs of books exposed 

for 40 years in a library in a London 

suburb (a) on open shelves and (b) behind 
glass doors. 


useless for the purpose for which they 
were intended. 

There is no doubt that the attack 
of polluted air on leather is due to the 
oxides of sulphur, which are absorbed 
by the leather and rapidly oxidised 
~ to sulphuric acid. Analyses of leather 
that has rotted under such conditions 
have shown amounts of suiphuric 
acid as high as 6 or 7 per cent. of the 
weight of the leather. 

Paper: Though there would be no 
great loss to future generations if 
much that is written or printed were 
destroyed by one means or another— 
in fact it would perhaps be better if 
some were destroyed—there are many 
documents, books and other records 
of such value that they should be 
preserved. Yet many of these valu- 
able records are gradually being 
destroyed by polluted air. As with 
leather, paper absorbs sulphur dioxide, 
which is oxidized to sulphuric acid, 
and this acid not only discolours the 
paper but renders it brittle and fragile. 
The rate of production of acid 
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depends to some extent on the nature 
and amount of metallic salts in the 
paper, as some of the salts catalyse the 
chemical reactions involved. As 
would be expected with stored books, 
the edges of the pages suffer much 
greater damage than the middle parts 
of the pages. Analyses of paper 
from old books have shown amounts 
of sulphuric acid in the edges ranging 
up to nearly 14 per cent., with differ- 
ences between the amounts in the 
edges and the centre of a page some- 
times approaching | per cent. 
Textiles: Though there is a lack of 
precise information on the damage to 
textiles by acid oxides of sulphur in 
the air, it is certain that curtains and 
other fabrics exposed to frequent 
changes of moisture content with 
changes in atmospheric humidity, 
become fragile and rotted much more 
quickly in polluted than in unpolluted 
air. As with leather and paper, they 
absorb sulphur dioxide, particularly 
in humid air, and much of this oxide 
must be oxidized to sulphuric acid. 
The damage is accelerated by dust 
and smoke particles deposited on the 
fabric, as these particles carry acid 
and often accelerate the oxidation to 
sulphuric acid. There were many 
complaints of an unusual amount of 
damage to nylon hose during the 
London smog of December, 1952, and 
it has been stated that ““runs”’ in 
nylon have been started by the 
exhaust gases from *buses on humid 
days. AS might be expected, the 
finer low-denier stockings are more 
susceptible to this damage than those 
of coarser or higher denier thread. 
Other materials: In the preceding 
paragraphs examples have been given 
of the damage by oxides of sulphur in 
polluted air to typical materials of 
mineral, animal and vegetable origin. 
Of other examples that could be given 
if time allowed, mention should be 
made of the damage to valuable 
pictures exposed in the polluted 
atmospheres of many areas. This 
damage may include deterioration of 
the canvas, paper, and the paint. 
In the air of many districts there are 
also minute quantities of another 


compound of sulphur, namely hydro- 
gen sulphide, which is emitted when 
coal is heated and is not completely 
burned; this gas is also evolved from 
highly polluted rivers and streams as 
the result of biological decomposition. 
Hydrogen sulphide blackens paints 
with a lead base by converting the lead 
compound into black lead sulphide; 
it also tarnishes silver by forming 
black silver sulphide. 


Cost of Damage to Materials 


There have been several attempts 
from time to time to estimate the cost 
to the country of the damage caused 
in various ways by air pollution. The 
most recent and best estimates so far 
made are those given in the report 
of the Committee on Air Pollution 
(Beaver Committee) published in 
November, 1954. According to those 
estimates, which are probably on the 
low side, the direct costs are in the 
region of at least £150 million a year. 
This figure includes only the extra cost 
of laundry, painting and decorating, 
cleaning and depreciation of buildings, 
corrosion of metals and damage to 
textiles and other goods. If the cost 
of loss of efficiency is added, the 
Committee estimated the total cost 
of air pollution to be not less than 
£250 million a year, and this figure 
does not include a loss of £25 to £50 
million from the imperfect combustion 
of coals, which causes much of the 
pollution. 


The Remedy 


It is not yet practicable in the 
present state of knowledge entirely 
to prevent pollution of the air in 
a thickly-populated industrialized 
country such as ours. But it is 
practicable greatly to reduce the 
quantities of the pollutants dis- 
charged into the atmosphere, by 
determined action on the part of 
everyone on the lines recommended 
in the report of the Committee on 
Air Pollution. 
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To begin with, I cannot open this 
address without reference to the loss 
the Society has sustained in the recent 
sudden death of Lord Horder, who 
was to have been my successor as Presi- 
dent, and who had been looking for- 
ward to being with us today. I need 
not enlarge on the qualities that made 
Lord Horder so famous a man, nor on 
his many achievements, but among 
them was his keenness—and a very 
active keenness—for things that prom- 
ote social well-being, health, and the 
amenities of life. Among these was 
smoke abatement. He had been a 
Vice-President for many years, and he 
was obviously very pleased when we 
asked him to accept nomination as 
President. He was eager to do all he 
could for the Society. He would have 
been a tremendous asset to the Society 
at this important phase of its existence, 
and I am glad to have this opportunity 
and privilege of paying him tribute. 

This is the 22nd annual conference 
of..the. Society, and. 1t,creates once 
again a new record for attendance. 
We have only to look at the photo- 
graph of the inaugural conference in 
1929 at Buxton, where the entire 
meeting was less than the size of our 
present Executive Council, to see how 
remarkably the Society has grown. 

That small, intimate gathering at 
Buxton came at the end of a decade of 
great activity on behalf of cleaner air. 
There had been the Newton Committee 
on the Abatement of Smoke and 
Noxious Vapours—the Beaver Com- 
mittee was blessed with a shorter title 
—its prompt and excellent reports, and 
finally the passing of the new legisla- 
tion that had been pressed for by our 
parent associations—the Public Health 
(Smoke Abatement) Act, 1926. 

Yet three years after the passing of 





the Act the voluntary smoke abate- 
ment movement had to be revitalized 
and a new campaign for clean air had 
to be begun. 

I mention this, not because of fore- 
bodings that history is going to re- 
peat itself, but rather as a reminder to 
a few people—a very few, I think— 
who suggest that now that the central 
Government has taken a hand in the 
campaign, there will be no further 
need for this Society. I believe that 
everyone here will agree that the new 
situation presents the Society with its 
greatest responsibilities and oppor- 
tunities so far, just as it gives it cause 
for satisfaction for the part it has 
played in creating it. 

It is not easy to estimate how much 
the Society has influenced the shape of 
things as we see them today, but it is 
only right to point out that when the 
Beaver Committee set to work it 
found, throughout the country, a con- 
siderable body of informed opinion, 
and a broad unanimity of practical 
views, that had been developed large- 
ly through the meetings, discussions 
and publications of the Society. Not 
only had the Society brought together 
all who were concerned about air 
pollution, but it had filtered and dis- 
tilled a large variety of ideas into a 
clear, practical understanding of what 
the problem was, how it had to be 
approached, and the lines along which 
the solutions lay. The Beaver Report 
is, in effect, very largely an extension 
and elaboration, in an official frame- 
work, of this informed body of 
opinion. 

After these words had been written 
it was pleasing to find them confirmed 
by a leader-writer in one of the tech- 
nical journals. Discussing the Bill and 
the Society, and kindly concluding 


that we were not yet due to fly to that 
Valhalla in which outworn bodies rest, 
he went on to say that the Society now 
had a specialized part to play, mainly 
among Local Authorities, and that: 
“It has done sterling work 
throughout its life, and this Bill, 
even though the offspring of an in- 
dependent Committee unconnected 
with the Society, is in fact the cul- 
mination of those years of work.” 

Moreover, the public anxiety about 
air pollution that followed the shock 
of the London smog of 1952 could 
very easily have resulted in all kinds 
of well-meaning but irresponsible and 
impractical proposals and demands, 
had it not been for the core of well- 
informed understanding that existed 
throughout the country, again very 
largely as a result of the years of 
patient labour by the Society and its 
members. 

We have therefore every reason for 
looking back with some satisfaction, 
and even pride, at the achievements 
of the Society so far—achievements 
that nevertheless might have been far 
greater if we had had resources com- 
mensurate with the task. 

But what of the future? ~Let— us 
briefly examine the present situation. 
We are to have a new Act of Parlia- 
ment, based on the Beaver recom- 
mendations, which will have to be 
administered largely by the Local 
Authorities, though to some extent by 
the central Government. For the new 
Act to succeed it must be used with 
intelligent earnestness and persever- 
ance throughout the whole country, 
and it must also be accepted and 
supported by public opinion. To make 
it succeed needs therefore the active 
and continued interest of the Govern- 
ment, the Local Authorities and the 
public—including, of course, industry. 
From the very nature of things the 
Act is unlikely to please everyone, and 
it may be that some of its provisions 
will turn out to be less effective in 
practice than they should be—although 
it is not likely to fare as badly as did 
the 1926 Act. In any case, it will be 
necessary for someone, preferably 
some critical independent body, to 


watch carefully the working of the 
Act and to be ready to say what it 
thinks. 

Further, as the Beaver Committee so 
well pointed out, there is still a great 
deal of research and development 
work to be done, especially on the 
elimination of fumes and gases, and 
this too must be encouraged and 
supported, and the prompt applica- 
tion of its results must be pressed for. 

From this very quick and incom- 
plete glance at the near future we can 
see many important tasks for the 
Society; tasks which can often be 
undertaken only by the Society be- 
cause of its independence, experience 
and repute. I suggest that they may be 
listed like this: 


(1) To observe, discuss and where 
necessary make representations 
about the working of the new 
Act. 


(2) To assist, especially in publicity 
and education, the more active 
Local Authorities. 


(3) To continue to educate and 
ginger-up the inactive Local 
Authorities. 


(4) To note and, if necessary, criti- 
cize the way the Government 
departments are doing their part, 
and to assist them in any way. 


(5) To continue to publicize the 
problem and to educate—and 
be of service to—the public and 
industry generally. 


(6) To encourage research and de- 
velopments and to help to make 
their results known and used. 


(7) To continue to act, as we are 
doing already, though probably 
to a steadily increasing degree, 
as a centre for information that 
is freely available to all. 


There is thus a full and important 
programme before the Society. How 
it will develop depends on the way the 
situation in general develops and of 
the resources—which, of course, means 
the income—the Society has at its 
disposal. We all know how we have 
had to struggle for even the bare 


minimum needed to keep the Society 
alive, and how, although things have 
improved during the last two or three 
years, we still have only a fraction 
(about a fifth) of the income needed 
to do the work adequately. 

It is interesting to reflect that the 
real reason for this lack of funds is 
also, fundamentally, the reason for 
the Society’s influence and prestige. 
It is, simply, our independence. 

If the Society were tied to any one 
particular interest, whether it was 
commercial, local or central govern- 
ment, or anything else, it would in all 
probability be much better off, but at 
the same time much less useful to the 
clean air cause. Many groups are in- 
terested in cleaner air from their own 
particular standpoint—which may, in 
itself, be quite a worthy one—but if 
the Society were to refuse the support 
of all who had some such interest, it 
would very quickly cease to exist. 

The alternative, which in fact is 
what has happened, is that the Society 
should have the membership and 
support of every kind of interest. 
From such a broad and balanced 
membership we have attained a real 
independence from narrow or sec- 
tional interests, and have built up an 
invaluable forum—as this conference 
itself demonstrates—where all may 
express their views, and from which 
can emerge policies that are practical 
and effective. 

It is not my intention to say a 
great deal on the Clean Air Bill in this 
address—there is to be plenty of 
opportunity for that during this Con- 
ference, beginning in a very few 
minutes. There are, however, one or 
two observations I should like to make. 

The first is that no matter how good. 
the new Act may be in its intentions 
and provisions, it will not succeed 
unless it is used with firmness, wisdom 
and continuity. There is no doubt 
that it will be so used by many Local 
Authorities, who are indeed anxious 
to make much more rapid progress 
towards cleaner air, but it would be 
foolish to pretend that there are not 
others which even today seem to care 
little about the prevention of smoke. 


One has only to travel about the 
country to see instances of smoke 
emission that reveal both a sorry 
ignorance on the part of the manu- 
facturers responsible for them, and a 
serious lack of vigilance on the part of 
the responsible authorities. 

The Local Authorities represented 
at this Conference are obviously those 
which take their responsibility serious- 
ly—at least I assume that that is so!— 
and I want you to consider what you 
should do to bring your more lethargic 
neighbours into line. Smoke, as we 
have so often been reminded, knows 
no boundaries, and I suggest that no 
question of civic etiquette should stop 
you from making a fuss about pollu- 
tion from other areas that affects your 
own. In some cases, perhaps, the 
regional smoke abatement committees 
might act as a clearing house for such 
mutual gingering-up. 

There has been some controversy 
about one provision of the Bill, which, 
as the Beaver Report recommended, 
allows for the more difficult technical 
pollution problems to be the re- 
sponsibility of an enlarged corps of 
Alkali Inspectors. The proposals 
seem to be most flexible and should 
give plenty of scope, when the time 
comes, for discussion and agreement 
between the Local Authorities and the 
Minister. I hope that further dis- 
cussion, especially during this Con- 
ference, will not be diverted and 
bogged down by undue concentration 
on this point. There is, however, one 
aspect of the proposed new scheme of 
things which concerns what I have said 
about the effective implementation of 
the Act, and that is the manpower 
required. The preamble to the Bill 
mentions an ultimate additional cost 
for the Alkali Inspectorate of £40,000 
a year—which would allow for a 
score or so of new inspectors. No 
reference is made to the staff of trained. 
inspectors that the Local Authorities 
should employ, but it is obvious that 
to do the work efficiently many more 
will be needed, and that to obtain the 
right men—and indeed to reward 
more adequately the present inspectors 
—the Local Authorities must be pre- 


pared to spend a good deal more 
money. 

The Bill does allow them to spend 
on research, investigations and propa- 
ganda for clean air, and we hope that 
this may lead to more generous 
support to this Society, which is 
anxious to extend its services to its 
Local Authority members. Part of the 
publicity needed, I suggest, both by 
the Society and the Local Authorities 
themselves, is to show that the in- 
creased expenditure needed is well 
worth while. When we remember that, 
according to the estimates made by the 
Beaver Committee, the annual air 
pollution costs to a town of 50,000 is 
something like half a million pounds, 
and so on in proportion, it is not being 
extravagant to urge the expenditure 
of five, ten or even twenty thousand 
a year on its prevention. We have got 
to get it into our minds, as well as into 
the minds of the public, that it will pay 
to tackle air pollution on a scale com- 
mensurate with its seriousness. 

A further point about the Bill is 
about the one form of air pollution 
that is excluded from it—that caused 
by road vehicles, and particularly that 
due to diesel engines. This omission 
is, due toothe fact. thatthe Road 
Traffic Act, and regulations under it, 
are considered to be adequate. That 
may be so, but here we have an ex- 
cellent example of what I have just 
been saying—that an Act is of little 
value unless it is fully used. The Road 
Traffic regulations, which are the con- 
cern of the police, are rarely imple- 
mented, despite the obvious and in- 
deed alarming growth of this par- 
ticular kind of pollution. If we are 
to secure a substantial abatement of 
the unnecessary fumes and smoke 
from badly adjusted or badly operated 
vehicles—particularly from the older 
types of petrol-driven car and from 
all kinds of diesel vehicles (which per- 
haps need something new in design)— 
then either the present regulations 
must be more energetically used or 
they must be replaced by something 
better. The police, we all know, al- 
ready have their hands pretty full 
controlling the vast, and still growing 


swarms of traffic that today congest 
our roads so acutely, but it should not 
be difficult, or asking too much, for 
them to be more active and aggressive 
in this matter. 


According to a letter in the Man- 
chester Guardian recently, some police 
forces are in fact taking cases to the 
courts, but the writer—a police in- 
spector in a Lancashire town—com- 
plains that they are never reported in 
the local press. As publicity about 
this problem, to build up public 
opinion, is of the greatest importance, 
I would like to take this opportunity 
of appealing to the Press, both national 
and local, to report proceedings of 
this nature whenever they can. 


I drew attention to this problem at 
some length in my Presidential Address 
at Scarborough last year, but make no 
apology for returning to it today, par- 
ticularly as the menace is visibly be- 
coming more and more serious, as I 
Saw personally during a recent journey 
by road from the south of Scotland 
and back. It is curious that road 
users in general do not protest more 
forcibly, but then this is simply one 
more aspect of the carelessness with 
which we pollute the atmosphere and 
the apathy with which we suffer the 
consequences. In fact, the way we 
pollute the air with smoke and fumes 
is largely due to the same habits of 
mind that cause us so disgracefully 
to litter our streets and parks, and the 
places that once could be called beauty 
spots, with masses of paper, tins and 
bottles. . The. British” seem to’ be 
supreme at fouling their own nest with 
every means that is available to them. 


In my address to you last year I 
spoke of the crisis, or revolution in 
the use of fuel, and our attitude to- 
wards it, that is now in progress. That 
crisis has recently become more acute 
and difficult. Coal production is 
falling, and we are having to import 
foreign coal at great expense, so that 
all the coal we use, and all its deriva- 
tives, have become dearer. Some 
radically minded people in the past 
have urged that the price of coal should 
be drastically raised in order to en- 


force its more efficient use—a policy 
that never won very wide support. 
But now we are finding ourselves 
forced into it, though for other 
reasons. If the higher price of fuel 
does in fact result in it being used 
more economically, thus materially 
reducing its consumption, then in the 
long run dearer fuel may prove to be 


a blessing in disguise. We must con- 
tinue to emphasize that smoke pre- 
vention and economy in the use of 
fuel are closely linked together. The 
Clean Air Act will not only help to 
give us cleaner air, but will help to 
lessen the severity of the fuel supply 
difficulties that are looming up more 
and more threateningly. 
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Paton Walsh, Cllr. Miss P. C., Westminster 

Payne, F. C. (SD), Fulham 

Payton, E. J., S.E. Div. C.E.A. 

Perry, Cllr. Rev. A., Stoke-on-Trent 

Perry, Ald. F. W., 3.p., Smethwick 

Peter, Ex-Provost J., Kirkintilloch 

Phillips, Cllr. F. G., West Bromwich 

Piddington, Cllr. S. C., Willesden 

Plinston, Ald. D., J.p., Warrington 

Pollock, T. B. (Cty. SI), Lanark C.C. 

Powell, D. (CSI), Bedwellty 

Prest, Cllr. H., Hetton 

Preston, Dr. J. R., Sutton Coldfield 

Price, Cllr. E., 3.p., Wrexham 

Prime, S. (CSI), Derby 

Pritchard, Cllr. R. L., Smethwick 

Probert, R. T. (SSD, Neath 


Ramshaw, Cllr. J. J., Durham R.D.C. 

Randall, J. (Deputy CSI), Bournemouth 

Raper, Cllr. D. , Romford 

Ratcliff, C. (Hon. Sec.), London & Home 
Counties Smoke Abatement Ady. Council 

Ratcliffe, Cllr. Mrs. D., Eastwood 

Rawlinson, G. (SI), Rawmarsh 

Redhead, Ald. E. C., J.p., Walthamstow 

Redstone, F. J. (CSD, Bristol 

Regan, C. J., (See Programme) 

Reppion, Ald. M. J., Liverpool 

Reynolds, Cllr. Mrs. R. J., Hornchurch 

Rhodes, Ald. G. W., Chatham 

Rich, Cllr. W. F., Watford R.D.C. 

Richards, D. (SSI), Aberdare 

Richards, Cllr. E., J.p., Golborne 

Richards, J. (SSI), Bilston 

Richards, R. (CSI), Walthamstow 

Richardson, H. A. (CSI), Warrington 

Riley, W., (CSI), Bournemouth 

Robbins, T. L. (Deputy Clerk), Abertillery 

Robens, Rt. Hon. Alfred, M.p., (See 
Programme) 

Roberton, Dr. T. R. (MOH), Bootle 

Robertson, Cllr. J. C., Worksop 

Robinson, G. E. (Asst. Clerk), Worsborough 

Robinson, Ald. Dr. J., 3.P., Stretford 

Robson, C. W. (SI), Chester-le-Street 
RDG. ; 

Rogers, Cllr. J. A., Clowne R.D.C. 

Rolling, P. G. (SI), Eastwood 

Ross, Cty. Cllr. J., Lanark C.C. 

Ross Smith Dr. N., CH.M., Bournemouth 

Rowe, G. (SSI), Lanchester R.D.C. 

Rumsey, Clir. F. J., Fulham 

Ruse, W. E. (SI), Aylesbury 

Russell, Ald. C. P., C.v.o.,.5.P., (See 
Programme) 


Sagar, J. (Deputy CSI), Slough 

Sage, Cllr. A. J., J.p., Aylesbury 

Sakoschansky, Ald. E., Southampton 

Sargeaunt, Mrs. A. M., Bournemouth 

Saword, A. C. (CSI), Kingston upon Hull 

Scargill, Ald. M., Dewsbury 

Schofield, A. (CSI), Colne Valley 

Scopes, L., Shell-Mex & B.P. Ltd. 

Scorer, Cllr. Dr. R. S., M.A.," Roy. Meteoro- 
logical Soc. 

Scott, Ald. A., 3.p., Belfast 

Seal, C. H. (SD, Hemsworth 

Seiler, Dr. H. E. (MOH), Edinburgh 

Self, G. S., Seaham 

Selfe, Cllr. R., Southwell R.D.C. 

Semple, Prof. A. B. (MOH), Liverpool 

Shanks, J. (CSI), Barrow-in-Furness 

Sharpe, Dr. W. (MOH), Stretford 

Shelley, W. E. (SD, Queensbury & Shelf 

Sherman, Cllr. L., Hackney 

Shinnie, Dr. A. s., O.B.E. (Hon. rregea 
London & Home Counties Smoke Abate- 
ment Ady. Council, and Hammersmith 


Short, A. A. (Surveyor), Clowne R.D.C. 

Shutt, Ald. Mrs. W., Leeds 

Siddle, Cllr. R., Bishop Auckland 

Skinner, W. R. T., S.E. Electricity Board 

Slaney, J. F., S.W. Div. N.C.B. 

Smewin, Ald. E. A., 3.p., Oxford . 

Smith, B. Chad., West Midlands Div. N.C.B. 

Smith, Ald. C. H., 0.B.£., (See Programme) 

Smith, Donald, Individual Member 

Smith, Sir Ernest, c.B.£., (See Programme) 

Smith, J. F., §. Wales Electricity Board 

Snodgrass, Cllr., Glasgow 

Snodgrass, A. E. (CSI), Bury 

Snowball, W. (SI), Houghton-le-Spring 

Soutar, Dr. K. A. (Cty. MOH), Surrey C.C. 

Spragg, Cllr. E. R., 0.B.£., London & Home 
Counties Smoke Abatement Ady. Council 

Standring, Dr. T. (MOH), Woolwich 

Starkey, E. F. (CSI), Widnes 

Steele, Clir. Mrs. J. M., Staveley 

Stephens, S., Radiation Ltd. 

Stephenson, G. M., Messrs. Charringtons 

Stokes, A. (SSD, Ebbw Vale 

Stokes, G. B. (Deputy CSD, Meriden 

Stone, Cllr. H. V., J.p., Bredbury & Romiley 

Stott, Ald. C. E. P., 3.p., N.W. Gas Board 

Struthers, Dr. J. A. (MOH), Westminster 

Se G. (SD, Southwark 

Sugg. P. C., William Sugg & Co. Ltd. 

Swain, Clir. J. E., Peterborough 

Swann, Dr. W. G. (MOH), Belfast 

Sweetland, Clir. D. G., Dartford R.D.C. 

Swire, Ald. F. H., Halifax 


Tate, Geo. W. (CSI), Ashington 

Tatem, J. A., G. W. B. Furnaces Ltd. 

Taylor, F. (CSI), Willesden 

Taylor, Cllr. J. R., Hemsworth R.D.C. 

Taylor, Cllr. R. C., Oxford 

Taylor, Cty. Clir. W. J., London 

Telford, W., Consett 

Templeman, J. (Deputy CSI), Wanstead & 
Woodford 

Thomas, Dr. 
ROD, 

Thomas, T. Philip, Gelligaer 

oe Dr. W. E. (Cty. MOH), Glamorgan 


McKim (MOH), Cardiff 


Thomas, Cllr. W. G., Cwmbran 
Thompson, Dr. A. G. G., Lambeth 
Thompson, R. C. (CSD), Jarrow 
Tickner, Clir. G. A., Rochester 

Tiley, Cllr. K., Abercarn 

Tinkler, Cllr. A., Rotherham R.D.C. 
Tomlinson, Sir Thomas, Lancashire C.C. 


— Trainor, Cllr. Mrs. E. A., Jarrow 


Treharne, D. I. (CSI), Llanelly R.D.C. 

Turner, Cllr. Geo., M.c., J.P., Brighouse 

Turner, Neil H., Messrs. Appleby-Froding- 
ham Steel Co. 

Turner, R. M. (CSI), Wembley 


| Turner, T. H., Individual Member 


Turner, Dr. W. C. (MOH), Chelsea 
Tutton, Mrs. J. W., N.S.A.S. 
Tylecote, Ald. Prof. F. E., Manchester 


Urquhart, Dr. J. (MOH), Swindon 
Ursell, J. F. (Deputy CSI), Cheltenham 


Varley, E. (CSI), Stockton-on-Tees 


Wade, A., M.B.E. (CSI), Nottingham 

Walker, D. (CSI), Stanley ( Yorks.) 

Walker, Dr. J. V. (MOH), Darlington 

Wallace, J., Department Scientific & Indus- 
trial Research ; 

Walley, Cllr. A. R., Bedwas & Machen 

Walton, J. F. H. (SD, Bolsover 

Wantling, Cllr. A., Worsborough 

Ward, Dr. E. (MOH), Holmfirth 

Ward, Dr. E. (MOH), Colne Valley 

Ward, F. (CSI), Darlington 

Waring, F. L., Coalite & Chemical Products 
Lid: 

Warwick, H., Individual Member 

Wasser, H. E., Midlands Division C.E.A. 

Watters, W. J. (SSD, Mountain Ash 

Webster, W. (DSI) Dearne 

Wells, C. F., S.E. Electricity Board 

Westcott, Clir. the Rev. A. Brooke, Corby 

White, Cllr. C. A., Gravesend 

White, Dr. C. F., 0.B.£. (MOH), London 

White, H. E., Southern Electricity Board - 

Whitfield, H. (CSI), Middlesbrough 

Whitley, Cllr. M. N., Failsworth 

Wignall, E. W., Coal Utilization Council 

Wilkinson, G. H. (CSD, Corby 


Wilkinson, Cllr. J. W., Consett 

Wilkinson, W. (SD), Brandon & Byshottles 

Williams, Dr. E. T., Dept. Scientific & In- 
dustrial Research 

Williams, Cllr. I., Aberdare 

Williams, R., 0.B.E. (CSI), Coventry 

Williams, R. I. (CSI), Gloucester 

Williams, T. (CSI), Bolton 

Williams, T. L. (Clerk), Wrexham R.D.C. 

Wilson, Ald. A., Preston 

Wilson, J. (CSI), Brownhills 

Wilton, G. F. (SI), Deptford 

Winchester, E. (CSD, St. Pancras 

Winder, F. (CSD, Stockport 

Winfield, E. J. (SSD, Castleford 

Withers, Cllr. S., Hastings 

Wolf, P. I., Min. Housing & Local Gyt. 

Wolfe, Mrs. D. M., N.S.A.S. 

Wood, W. (CSI), Urmston 

Woods, W. (SI), Sunderland R.D.C. 

Wraige, G. L., Ministry of Works 

Wray, Dr. G. G. (MOH), Walton-le-Dale 

Wright, C. H. (SI), Brentford & Chiswick 

Wright, Cllr. S., Mountain Ash 


ope T. S. (Cty. Health Insp.), Durham 

Yorke, Ald. W. E., c.B.E., J.P., Sheffield, 
Rotherham & Dist. Smoke Abatement 
Comm. 

Young, Ald. B. N., Gateshead 

Young, J. J., Ford Motor Company Ltd. 

Young, Dr. W. C. (MOH), Motherwell & 
Wishaw 

Yule, Dr. J. (MOH), Stockport 


LIST OF LOCAL AUTHORITIES REPRESENTED AND 


DELEGATES APPOINTED 


Abercarn 

Cllr. W. Tiley 
Aberdare 

Cllr. I. Williams 

D. Richards (SSD 
Abertillery 

Clir. W. H. Jones 

T. L. Robbins 
Acton 

Cllr. G. A. Clark 

J. J. Matthews (CSI) 
Ashington 

G. W. Tate (CSI) 
Aylesbury 

Cllr. A. J. Sage, J.P. 

W. E. Ruse (SI) 


Barking 

Ald. Mrs. J. H. Engwell 

N. Bastable (CSD 
Barnard Castle R.D.C. 

Cllr. J. Bell, B.E.M., J.P. 

J. G. Middleton (SSI) 
Barnes 

W. L. Leach (CSI) 
Barrow-in-Furness 

J. Shanks (CSD 
Basford R.D.C. 

Cllr. F. Barker 

Dr. W. R. Perry (MOH) 
Bath 

Ald. W. Barrett 

G. W. Dhenin (Dep. CSI) 
Batley 

Cllr. J. Hanson 

W. Gilchrist (SSD) 
Battersea 

Cllr. Mrs. E. A. Cooper, J.P. 

I. R. Lewis (SI) 
Bedwas and Machen 

Cllr. A. R. Walley 
Bedwelly 

Cllr. L. Lewis 

D. Powell (CSD 
Beeston and Stapleford 

Cty. Cllr. Mrs. F. E. Bradley 

W.R. Brownhill (CSI) 
Belfast 

Ald. A. Scott, J.P. 

Dr. W. G. Swann (MOH) 
Bentley-with-Arksey 

Cllr. A. Ashton 
Bermondsey 

Cllr. W. L. Ellis 

W. A. Campbell (Dep.CSI) 


Bilston 

Clir. W. Fellows 

J. Richards (SSD 
Bingham R.D.C. 

T. Allwood (CSI 
Birmingham 

Clir. J. M. Bailey 


Dr. W. R. Martine (Admin.MOH) 


Bishop Auckland 

Clir. R. Siddle 

Dr. H. G. Donald (MOH) 
Blackburn 

Cllr. F. Bolton 
Blackwell R.D.C. 

Clir. H. Hubbard 

R. Clarkson (CSI) 
Bolsover 

Clir. S. Jennings 

J. F. H. Walton (SI) 
Bolton 

T. Williams (CSD) 
Bootle 

Ald. M. Connolly, J.P. 

Dr. T. R. Roberton (MOH) 
Bournemouth (Hon. Delegates) 

Ciir. H. J. Mears (Jnr.) 

Dr. W. Fielding (MOH) 

Dr. N. Ross Smith 

C. Heygate Vernon 

Mrs. A. M. Sargeaunt 

W. Riley (CSD 

J. Randall (Dep.CSI) 
Bradford 

Cllr. J. McKee 

Dr. J. Douglas (MOH) 
Brandon and Byshottles 

Cllr. W. Firby 

W. Wilkinson (SI) 
Bredbury and Romiley 

Cllr. H. V. Stone, J.P. 

C. Burns (SI) 
Brentford and Chiswick 

Ald. F. S. Brierley 

C. H. Wright (SD 
Bridgend 

Cllr. S. Miles 
Bridgwater 

R. K. Lean (CSI) 
Brierley Hill 

Clir. E. B. Gibbons 

C. H. Crawford (Dep.SI) 
Brighouse . 

Cllr. G. Turner, M.c., J.P. 

Dr. F. Appleton (MOH) 
Brighton 

H. G. Gibson (Dept.CSI) 


Bristol 

F. J. Redstone (CSD) 

Ald. J. J. Milton 
Brownhills 

Clir. G. A. Jones 

J. Wilson (CSI) 
Burton-on-Trent 

J. Easton (Dep.CSI) 
Bury 

Ald. W. K. Heaton 

Ald. W. Elliott 

A. E. Snodgrass (CSI) 


Caerphilly 
~ Cllr. A. D. Jones 

W. R. Liddington (SI) 
Camberwell 

Cllr. Mrs. M. V. Goldwin 

F. Dray (SI) 
Cannock R.D.C. 

Cllr. J. Greenaway 
Cardiff 

Ald. C. A. Bence 

Dr. C. W. Anderson (Dep.MOH) 
Cardiff R.D.C. 

Cllr. C. W. Collier 

Dr. McKim Thomas (MOH) 
Castleford 

Cllr. C. Dews, J.P. 

E. J. Winfield (SSD 
Chatham : 

Ald. G. W. Rhodes (Deputy Mayor) 
Chelsea 

Dr. W. C. Turner (Dep.MOH) 
Cheltenham 

Dr. T. O. P. H. Lawson (MOH) 

J. F. Ursell (Dep.CSD 
Chesterfield 

Clir. A. Collishaw 

G. W. Drabble (CSI) 
Chesterfield R.D.C. 

Cllr. W. Everett 

T. W. Binns (CSI) 
Chester-le-Street R.D.C. 

Cllr. J. Jefferson 

C. W. Robson (SI) 
Chester-le-Street U.D.C. 

Clir. C. Fenner 
Chigwell 

Clir. N. M. Hayward 

Dr. H. Franks (MOH) 
Clowne R.D.C. 

Clir. J. A. Rogers 

A. A. Short (Surveyor) 
Colne Valley 

Dr. E. Ward (MOH) 

A. Schofield (CSI) 
Consett 

Clir. J. W. Wilkinson 

W. Telford 
Corby 

Clir. The Rev. A. Brooke Wescott 

G. H. Wilkinson (CSI) 


Coulsdon and Purley 
Cllr. R. W. Kersey 
Coventry 
Cllr. W. A. Binks 
Clir. R. Looseley 
R. Williams, 0.8.E. (CSD) 
Crook and Willington 
Cllr. F. Hunt, J.p. 
Croydon 
Cllr. K. A. Edwards 
G. Grieve (CSI) 
Cwmbran 
Cllr. W. G. Thomas 


Darlington 

Dr. J. V. Walker (MOH) 

F. Ward (CSI) 
Dartford R.D.C. 

Clir. D. G. Sweetland 
Dearne 

Clir. E. Meakin 

W. Webster (DSI) 
Deptford 

Cllr. Mrs. F. K.- Dolby 

G. F. Wilson (SI) 
Derby 

Ald. E. A. Armstrong 

S. Prime (CSI) 
Dewsbury 

Ald. M. Scargill 
Dover 

Ald. Mrs. E. Long 

Dr. C. F. Lynch (MOH) 
Dunfermline 

Cllr. R. Aitken 

A. H. Duncan (CSI) 
Durham C.C. — 

Cty. Cir. E. Leggett 

T. S. Yarrow (Cty. Hlth. In.) 
Durham R.D.C. 

Cllr. J. J. Ramshaw 

A. R. Moorhouse 


Ealing 
Ald. W. H. Crowe 3 
G. T. H. Blackie (CSD 
Eastleigh 
Ald. T. W. Coles, J.P. 
C. E. James (CSI) 
Eastwood 
Cllr. Mrs. D. Ratcliffe 
P. G. Rolling (SD 
Ebbw Vale 
Cilr. R. Davies 
A. Stokes (SSI) 
Edinburgh 
Dr. H. E. Seiler (MOH) 
J. F. Anderson (CSD 
Edmonton 
Ald. Mrs. F. Long, J.P. 
J. P. Farrar (SSD 


Failsworth 

Cllr. M. N. Whiteley 

W. L. Monks (SSI) 
Felling 

Clir. G. R. F. Adams 
Finsbury 


Dr. C. O. S. Blyth Brooke (MOH) 


Friern Barnett 
Cllr. Miss J. H. Damant 
W. R. Jackaman (CSI) 
Fulham 
Cllr. F. J. Rumsey 
F. C. Payne (SI) 


Gateshead 

Ald. P. S. Hancock, 0.B.E. 

Ald. J. T. Etherington 

Ald. B. N. Young 
Gelligaer 

Cllr. Mrs. A. Haman 

T. P. Thomas 
Glamorgan C.C, 

Cty. Ald. S. Cadogan, J.P. 

Dr. W. E. Thomas (Cty. MOH) 
Glasgow 

Bailie J. Flanagan 

Cllr. W. Moneith 

Cllr. G. A. Snodgrass 

T. Ashford (Sr. Smoke In.) 
Gloucester 

R. I. Williams (CSI) 
Golborne 

Cllr. E. Richards, J.P. 

J. Blakeley (SSI) 
Gravesend 

Cllr. C. A. White 

Dr. H. S. Davies (MOH) 
Greenwich 

Clir. Mrs. F. M. Kerins 

J.G. Lyons (SI) _ 
Grimsby 

H. Parkinson (CSI) 


Hackney 

Cllr. L. Sherman 

Dr. J. Fenton (MOH) 
Halesowen 

A. Archer (CSI) 
Halifax 

Ald. F. H. Swire 

H. Margerison (CSI) 
Hamilton 

Police-Judge G. Cockburn 

T. McCubbin (SI) 
Hammersmith 

Clir. E. R. Gosling 

Dr. F. M. Day (MOH) 
Hampstead 

Dr. D. H. Geffen, 0.8.E. (MOH) 
Hastings 

Clir. S. Withers 

W. G. McDonald (CSI) 


Hayes and Harlington 
Clir. Mrs. B. F. Frost 
J. S. Hodgins (CSI) 

Hebburn 
Cllr. W. Bradley 
W.S. Bruce (SI) 

Hemel Hempstead 
A. C. Horne (CSI) 

Hemsworth R.D.C. 

Cllr. J. R. Taylor 

Hemsworth U.D.C. 

Cty. Ald. A. Bednall 
C. H. Seal (SI) 

Hetton 
Clir. H. Prest 

High Wycombe 
Cllr. D. J. Hann 
A. O’Hanlon (SI) 

Hitchin 
Cllr. F. A. Millard, J.p. 

Hoddesdon 
W.N. David (SD 

Holborn 
H. D. Bailey (SD 

Holmfirth 
Dr. E. Ward (MOH) 

Hornchurch 
Cllr. Mrs. R. J. Reynolds 
Dr. J. Gorman (MOH) 


_ Houghton-le-Spring 
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Clir. A. Garland 

W. Snowball (SD 
Huddersfield 

Cllr. F. Lawton 

D. Drake (CSI) 


Ipswich 
Clir. W. A. Newman 
Dr. R. A. Leader (MOH). 


Jarrow 
Cllr. Mrs. E. A. Trainor 
R. C. Thompson (CSI) 


Kingston-upon-Hull 

Cllr. F. Hammond, J.p. 

A. C. Saword (CSI) 
Kingston-upon-Thames 

Cllr. T. H. G. Parker, m.c. 
Kingswood 

Clir. Mrs. E. A. Griffiths 

G. E. Curtis (SSD 
Kirkintilloch 

Ex-Provost J. Peter 


Lambeth 

Cllr. D. Finch 

Dr. A. G. G. Thompson (MOH) 
Lanark C.C. 

Cty. Cllr. J. Ross 

T. B. Pollock (Cty. SD 


Lancashire C.C. 

Sir Thomas Tomlinson 

Dr. S. C. Gawne (Cty. MOH) 
Lanchester R.D.C. 

Cllr. S. Lowdon 

G. Rowe (SSD 
Leamington Spa 

Ald. B. A. Fetherston-Dilke 
Leeds 

Ald. Mrs. W. Shutt 

Cllr. W. M. Jones 

Dr. I. G. Davies (MOH) 

J. Goodfellow (CSD 
Leicester 

Ald. S. Cooper (Lord Mayor) 

G. A. Hiller (CSI) 
Lincoln 

D. G. McGill (CSD 
Liverpool 

Ald. A. Griffin 

Ald. M. J. Reppion 

Ald. J. Johnstone 

Cltr-S. Curtis 

Prof. A. B. Semple (MOH) 
Llanelly 

Clir. W. Davies 

J. E. Marks (CSI) 
Llanelly R.D.C. 

Cllr. J. E. R. Alford 

D. I. Treharne (CSI) 


Llantrisant and Llantwit Fardre R.D.C. 


Clir. A. G. Martin 

Dr. T. I. Evans (MOH) 
London 

S. E. Cohen, C.C. 

W. J. Taylor, C.C. 

Dr. C. F. White, 0.B.£E. (MOH) 

F. J. Forty (City Engineer) - 
London C.C. 

Dr. A. B. Stewart (Dep. MOH) 
Luton 

Ald. Mrs. B. Andrews 

R. Lord 


Manchester 

Ald. T. M. Larrad 

Ald. F. E. Tylecote 

Clir. J. Conway 

Cllr. J. Bowes 

Dr. C. Metcalfe Brown (MOH) 
Meriden R.D.C. 

Clir. R. E. Moore 

G. B. Stokes (Dep. CSI) 
Mexborough 

Clir. W. H. F. Dixon 

H. Brearley (CSI) 
Middlesbrough 

Ald. J. G. Boothby 

H. Whitfield (CSI) 
Motherwell and Wishaw 

Clir. P. Duffy 

Dr. W. C. Young (MOH) 

T. Johnstone (SI) 


ol 


Mountain Ash 

Cllr. S. Wright 

W. J. Watters (SSI) 
Mynyddisiwyn 

Cllr. T. E. Morgan 


Neath 

Ald. W. R. Francis 

R. T. Probert (SSD 
Newburn 

Cllr. J. W. Bain 

J. Corney (SSD 
Newcastle-under-Lyme 

Dr. I. Ash (MOH) 

Cllr. W. Nixon 
Newcastle-upon-Tyne 

Ald. J. Chapman 

W. Gray (CSI) 
New Forest R.D.C. 

Cllr. Mrs. M. F. Des Voeux 

Comadr. O. E. Brown (SSI) 
Newport (Mon.) 

Ald. T. F. Mooney, J.P. 

W. J. Griffiths (CSD 
Northfleet 

Cllr. C. A. Hall, J.p. 
Northumberland C.C,. 

Ald. N. Garrow, J.P. 

Dr. W. Minns (Cty. MOH) 
Nottingham 

Cllr. C. Camerson, J.P. 

Dr. W. Dodd (MOH) 

A. Wade, M.B.E. (CSI) 
Nottinghamshire C.C. 

Cty. Ald. J. W. Eley 


G. H. Earnshaw (Cty. Health Insp.) 


Oldbury 

W. J. Mason (CSI) 
Oldham 

Ald. J. Bradley 

Cllr. S. T. Marron, J.P. 

H. V. Cass (CSD) 
Ormskirk 

Cllr. A. Carroll 

N. W. Chadwick (CSI) 
Orpington 

Cllr. Mrs. B. D. Barham 

F. C. Crowe (CSI) 
Oxford 

Ald. E. A. Smewin, J.P. 

Cllr. R. C. Taylor 

W. Combey (CSI) 


Paisley 
Bailie J. McKim 
J. Innes (CSI) 
Peterborough 
Cllr. J. E. Swain 
Pontardawe 
Cllr. D. Jeremiah 
I. Lewis (SSD) 


Pontypool 

Cllr. Mrs. E. M. Hill 
Pontypridd 

Cllr. H. Gardner 

J. F. Dallimore (SI) 
Poole 

R. Leggat (CSD 
Port Glasgow 

Cllr. H. Miller 

I. B. Anderson (SI) 
Portsmouth 
_W. F. Appleton (CSI) 
Port Talbot 

Cllr. P. G. Gaen 

G. A. Morgan (CSI) 
Preston \ 

Ald. A. Wilson 

Dr. J. S. G. Burnett (MOH) 


Queensbury and Shelf 
Cllr. J. H. Moore 
W. E. Shelley (SD 


Radcliffe 

Cllr. Dr. R. A. Kernohan 

J. S. Oldfield (SD 
Rawmarsh 

Cllr. J. H. Humphries 

G. Rawlinson (SI) 
Rhondda 

Cllr. R. Matthews 


Dr. R. B. Morley-Davies (MOH) , 


Rochester 

Clir. G. A. Tickner 

Dr. J. O. Murray (MOH) 
Romford 

Cllr. D. Raper 

H. C. Boswell (CSI) 
Rotherham 

L. Eastwood (CSI) 
Rotherham R.D.C. 

Cllr. A. Tinkler 

D. Greenwood (Deputy CSI) 
Royton 

Clir. B. C. Cook 


St. Helens 

Ald. N. Birch, J.P. 

Dr. G. O’Brien (MOH) 
St. Marylebone 

Cllr. Dr. H. K. Ashworth 

Dr. H. A. Bulman (MOH) 
St. Pancras 

Cllr. J. Lawrence 

E. Winchester (CSI) 
Salford 

Ald. G. H. Goulden (Mayor) 

Dr. J. L. Burn (MOB) 
Scunthorpe 

Cllr. G. McQuade 

Dr. S. Childs wo 
Seaham 

Cllr. J. Kennedy 

G. S. Self (SD 


12 


Sedgefield R.D.C. 
Cllr. T. Flatman 
T. O. Crisp (SD 


Sheffield, Rotherham and District Smoke 


Abatement Comm. 
Ald. W. E. Yorke, C.B.E., J.P. 
J. W. Batey (Supt. Smoke Insp.) 
Shoreditch 

Cllr. R. G. Linale 

D. Grant (CSI) 
Sittingbourne and Milton 

A. Leslie (CSD 
Slough 

Ald. Mrs. J. Morgan 

J. Sagar (Deputy CSI) 
Smethwick 

Cllr. R. L. Pritchard 

Ald. F. W. Perry, J.P. 

W. L. Kay (CSD 
Sodbury R.D.C. 

Clir. G. Brook 
Southall 

R. W. McDonald (CSD 
Southampton 

Ald. E. Sakoschansky 
Southwark 

Ald. A. E. Barnes 

G. Stubbs (SI) 
Southwell R.D.C. 

Cllr. R. Selfe 

B. D. Hall (CSD 
Southwick 

Clir. R. W. Lean 

T. A. Eardley (SD 
Spenborough 

Dr. W. M. Douglas (MOH) 
Stafford 

Cllr. W. T. Evans 
Stanley (Co. Durham) 

Cllr. Mrs. I. Jolly, J.p. 
Stanley (Yorks.) 

Cir. J.B. Field; 3p. 

D. Walker (CSD 
Staveley 

Cllr. Mrs. J. M. Steele 

A. Murray (SI) 
Stepney 

Cllr. Mrs. C. Edwards 

G. Freeland (SI) 
Stockport 

Cllr. C. J. Doherty 

Dr. J. Yule (MOH) 

F. Winder (CSI) 
Stockton-on-Tees 

E. Varley (CSI) 
Stoke-on-Trent 

Clir. Rev. A. Perry 

Ald. Mrs. A. L. Barker 
Stretford 


Ald. Dr. J. Robinson, J.P. (Dep. Mayor) 


Dr. W. Sharpe (MOH) 
Sturminster R.D.C. 
Cllr. Rev. Dr. S. F. Jackson 


Sunderland 

Ald. J. Cohen, 0.B.E., J.P. 

Dr. A. S. Hebblethwaite (MOH) 
Sunderland R.D.C. 

Cllr. Mrs. I. Beaney 

W. Woods (Ad.SI) 
Surrey C.C. 

Cty. Ald. W. H. Glanville 

Dr. K. A. Soutar (Cty. MOH) 
Sutton Coldfield 

Dr. J. R. Preston (MOH) 
Swansea 

Ald. D. J. Fisher 

Dr. E. B. Meyrick (MOH) 

D. F. Jones (CSI) 
Swindon 

Cllr. L. C. Mobey 

Dr. J. Urquhart (MOH) 


Thornbury R.D.C. 
Cllr. W. Fowler 
Thurrock 
Cilr. Mrs. E. E. Oliver 
L. Culliss (CSI) 
Tottenham 
Clir. Mrs. F. E. Haynes 
Dr. G. Hamilton Hogben (MOH) 


Urmston 
W. Wood (CSI) 


Wakefield R.D.C. 

Cllr. Mrs. I. Heppleston 
Wallasey 

Ald. D. P. Charlesworth 

W. Bate (CSI) 
Wallsend 

Aid. J. A. McFadyen 

Dr. G. McN. Cubie (MOH) 
Walthamstow 

Ald. E. C. Redhead, J.P. 

R. Richards (CSI) 
Walten-le-Dale 

Dr. G. G. Wray (MOH) 

Clir. T. Hewlett 
Wanstead and Woodford 

J. Templeman (Deputy CSI) 
Warrington 

Ald. D. Plinston, J.P. 

H. A. Richardson (CSI) 
Warwickshire C.C. 

Cty. Ald. P. L. Jewsbury 

F. H. Leggat (Cty. SI) 
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Washington 


Cllr. H. Dyson 


Watford R.D.C. 


Cllr. W. F. Rich 


Wembley 


R. M. Turner (CSI) 


West Bromwich 


Clir. F. G. Phillips 
S. Cayton (CSI) 


West Hartlepool 


Cllr. R. Hartley 
A. H. Basford (CSI) 


Westminster 


Clir. Miss P. C. Paton Walsh 
Dr. J. A. Struthers (MOH) 


Widnes 


Ald. Mrs. E. Hanley, M.B.E., J.P. 
E. F. Starkey (CSI) 


Willesden 


Cllr. S. C. Piddington 
F. Taylor (CSD 


Wimbledon 


Clir. T. H. Metcalf 
G. H. Cockell (SSD 


Wolverhampton 


Cllr. F. Mitchell 


Wombwell 


Cllr. T. A. Newsome, B.E.M. 
J. Finney (CSI) 


Woolwich 


Cllr. L. A. Heath 
Dr. T. Standring (MOH) 


Worksop 


Cllr. J. C. Robertson 


Worsborough 


Clir. A. Wantling 
G. E. Robinson (Asst. Clerk) 


Wortley R.D.C. 


Clir. R. N. Matthewman 
Cllr. A. Lomas 


Wrexham 


Cllr E: -Prieécs.P. 
A. McCartney (CSI) 


Wrexham R.D.C. 


Clir. J. Holker 
T. L. Williams (Clerk) 


Yiewsley and West Drayton 


Cllr. H. Foord 
A. Makin (CSI) 


York 


N. Hancock (CSI) 


Yorkshire, North Riding C.C. 


Cty. Cllr. G. Foster 
G. D. Aspin (Ch. Cty. Health Insp.) 


LIST OF ASSOCIATIONS, ETC., REPRESENTED AND 
DELEGATES APPOINTED 


Appleby-Frodingham Steel Company 
Neil H. Turner 
W. J. Calvert 


British Electrical Development Association 
V. W. Dale 
British Iron and Steel Federation 
Dr. T. P. Colclough, c.B.£. 
British Medical Association 
Dr. C. Metcalfe Brown 
British Transport Commission 
F., J. Paterson 


Central Electricity Authority 
Dr. H. E. Crossley 
Central Electricity Authority—London Div. 
W. T. Bamford 
Central Electricity Authority—Midlands 
Division 
H. E. Wasser 
Central Electricity Authority—South- 
Eastern Division 
E. J. Payton 
Central Electricity Aulhortysonen Div. 
P. W. Lewis 
Central Electricity Authority—South Wales 
Division 
R. L. Axford 
Charringtons 
G. M. Stephenson 
Coalite and Chemical Products Ltd. 
Comdr. Colin Buist, R.N. (ret.) 
F. L. Waring 
J. H. Orr 
Coal Utilization Council 
Eric Bellingham, 0.B.£. 
W. C. Moss 
E. W. Wignall 


Department of Health for Scotland 
G. MacRobbie 
Dr. E. A. B. Birse 
Department of Scientific and Industrial 
Research 
J. Wallace 
Dr. E. T. Wilkins (Fuel Research Stn.) 


Eastern Electricity Board 
G. N. Green 
Eastern Gas Board 
C. A. Deas 
Electrical Association for Women 
Miss V. Norvick 
Mrs. A. L. Hayes 
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Fog Research Unit 
Dr. G. A. H. Elton 
Dr. D. P. Benton 
R. C. Chamuffin 
Ford Motor Co. Ltd. 
J. J. Young 
Fox & Co. Ltd., Samuel 
O. Inman 


Gas Council 
C. Fishlock 

General Electric Co. Ltd. 
H. C. Margrett 
A. L. Dandy 

Gibbons Bros. Ltd. 
Eric B. Gibbons 

G. W. B. Furnaces Ltd. 
T. Allen 
J. A. Tatem 


Hurseal Ltd. 
A. CxHazel 


Institution of Gas Engineers 
J. T. Haynes, 0.B.E. 
Dr. F. J. Eaton 


London and Home Counties Smoke Abate- 
ment Advisory Council 
Cllr. E. R. Spragg, 0.B.E. 
Clifford Ratcliff 
Dr. A. J. Shinnie, 0.B.£. 
London Electricity Board 
C. G. Moss 


Midlands Electricity Board 
G. Nield 
Midlands Joint Advisory Council for the 
Abatement of Smoke and Atmospheric 
Pollution 
G. W. Farquharson 
Ministry. of Fuel and Power 
P. Chantier 
F. C. Lant 
Ministry of Health 
Dr. N. R. Beattie 
Ministry of Housing and he Government 
P. I. Wolf 
W. A. Damon, C.B.z. 
Ministry of Works 
G. L. Wraige 
L. T. Foster 


National Coal Board 
H. R. Hodgson 
Dr. W. R. Chapman 


National Coal Board-——South-Western Diy. 


R. J. Barritt 
J. F. Slaney 


National Coal Board—West Midlands Div. 


B. Chad Smith 


National Industrial Fuel Efficiency Service 


G. H. Barnard 

Newton, Chambers & Co. Ltd. 
J. W. Marsh 

North West Division, N.S.A.S. 
H. Moore 

North Western Gas Board 
Ald. C. E. P. Stott, J.p. 
R. A. W. Hollingdale 


~ Radiation Ltd. 
Dr. Harold Hartley, c.B.e. 
W. D. King 
S. Stephens (Birmingham) 
Radiation Group Sales, Ltd. 
F. Bowen 
Royal Meteorological Society 
Ciy- Dr. -ReS. Scorer, NA. 


Sanitary Inspectors’ Association 
W. R. McGrath 
Shell-Mex and B.P. Ltd. 
L. Scopes 
Society of Medical Officers of Health 
Dr. Charles F. White, 0.B.E. 
Solid Smokeless Fuels Federation 
A. G. Ludgater 
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South Eastern Electricity Board 
W.R. T. Skinner 
C. F. Wells 
R. E. Gamlen 
Southern Electricity Board 
H. R. J. Baigent 
H. E. White 
South Wales Electricity Board 
J. F. Smith 
South Western Gas Board 
T. N. Dent 
Steel, Peech & Tozer Ltd. 
W. J. Collins 
Stewarts & Lloyds Ltd. 
G. Forster 
D. Bird 
Sugg & Co. Ltd., William 
P. C. Sugg 


United Steel Companies Ltd. 
F. A. Gray 


West Riding of Yorkshire Regional Smoke 


Abatement Committee 
E. J. Winfield 


Women’s Advisory Council on Solid Fuel 


Mrs. D. M. Charlton 
Women’s Gas Federation 

Miss J. Frith 

Miss M. Godby 


Yorkshire Electricity Board 
R. L. Gaunt 
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SUMMARY OF EVENTS 


The Conference created a new 
record of attendance, with 679 dele- 
gates, members and speakers. The 
previous highest total, in 1955, was 
578. 291 Local Authorities and 72 
other organizations were represented. 
Press publicity also reached a record 
figure, with over 500 cuttings received. 


Wednesday, 3rd October 


ihe proceedings opened in the 
morning, with an address of welcome 
by the Worshipful the Mayor of 
Southport, Councillor F. E. Thornley, 
yp. Sir Ernest Smith, c.B.£E., who was 
in the Chair, then gave his Presidential 
Address. He was followed by the 
Parliamentary Secretary to the Minister 
of Housing and Local Government, 
Mr. Enoch Powell, M.B.E., M.P., who 
spoke on the Clean Air Act. Mr. 
Powell kindly agreed to answer 
questions, and this part of the session 
added greatly to its interest and value. 

The afternoon session, with Dr. 
J. S. G. Burnett, a Deputy Chairman 
of the Executive Council, .in_ the 
Chair, consisted of four Progress 
Reports. Dr. J.-P. Lawther, Director 
of the Medical Research Council’s 
Group for Research on Atmospheric 
Pollution, read a paper on the health 
aspects of air pollution, and Dr. 
Handley H. Howell, Consultant 
Radiologist to the Weston-super- 
Mare Hospital Group, read a paper 
on the problem of air pollution from 
road vehicles. Discussion on these 
two papers was taken together, and 
they were followed by a paper on 
solid smokeless fuels, under the title 
of “The Way to Clean Air,” by 
Mr. D. P. Welman, Chairman of the 
North Western Gas Board, and by a 
paper on other aspects of solid smoke- 
less fuel production, by Dr. W. Idris 
Jones, cC.B.E., Director-General of 
Research, National Coal Board. In 
the absence of Mr. Welman his paper 
was read by Mr. W. Hodkinson, 0.B.E., 


now Deputy Chairman of the Board. 

On Wednesday evening the members 
of the Conference attended a most 
enjoyable Reception in the Floral Hall, 
by invitation of the Mayor and 
Mayoress. 


Thursday, 4th October 


Mr. John Innes, a Deputy Chairman 
of the Executive Council, presided at 
the morning session, the subject of 
which was “ Local Authorities and 
the Clean Air Act.’ Papers were 
presented by Alderman C. H. Goulden, 
of Salford, Mr. H. V. Cass, of Oldham 
and Chairman of the N.W. Divisional 
Council of the Society, and by 
Professor Andrew B. Semple, Medical 
Officer of Health for Liverpool. The 
last speaker also showed a number of 
coloured slides. 

““Clean Air and the Housewife ” 
was the subject of the afternoon 
session. With Mrs. D. M. Charlton, 
a member of the Executive Council 
and Chairman of the Women’s 
Advisory Council for Solid Fuel, in 
the Chair, papers were presented by 
Mrs. M. Courtney, Chairman of the 
National Union of Townswomen’s 
Guilds, Miss J. G. Ledeboer, Architect 
and Chairman of the Housing Centre 
Trust, and Miss J. M. Akester, 
Superintendent Health Visitor, City 
of Leeds. 


Friday, 5th October 


The first part of the session on the 
Friday morning was the Des Voeux 
Memorial Lecture, read by Sir Hugh 
Beaver, K.B.E., on the subject of 
“Clean - Air: the-«Next’ Chapter.” 
Then followed the Annual General 
Meeting, at which the election of 
Dr. R. Lessing as President was 
announced. Dr. Lessing received 
the badge of office from the Chairman 
of the meeting, Mr. F. J. Redstone, and 
in a short speech intimated his pleasure 
in accepting the office. Resolutions 


which are given at the end of this 
volume were put to the meeting and 
were adopted without dissent. 

The annual general meeting and 
conference were concluded by the 
moving by Dame Vera Laughton 
Mathews, D.B.E., Past-President, of a 
general vote of thanks to all who had 
contributed to making the conference 
so successful: the Mayor and Corpora- 
tion of Southport, the Chairman and 
members of the Publicity and Attrac- 
tions Committee, and especially to the 
Publicity Officer, Mr. H. R. Morton; 


to all the sessional chairmen and 
authors of papers; and to the Society’s 
staff. The resolution was carried with 
acclamation. 

Councillor G. H. Tanner, 3.£.M., 
then conveyed to the Executive Council 
and the conference an invitation, on 
behalf of the Mayor and Corporation, 
to hold the 1957 ‘Conference.in 
Hastings. The Chairman intimated 
that the Society would be very pleased 
to accept the invitation and to have 
the honour of meeting in Hastings on 
2nd October next. 


Sessional Chairmen : 


Wednesday, 3rd October 


Afternoon: 


Thursday, 4th October 


Morning: Sir Ernest Smith, C.B.E., D.Sc. 


Dr. J. SG. Burnett, M.D D.2°H. 


Morning: John Innes. 


Afternoon: Mrs. M. D. Charlton, B.sc. 


Friday, 4th October 


Morning: F. J. Redstone, F.R.S.H., F.S.I.A. 


Presidential Address 


by 


Sir Ernest Smith, C.B.E., D.Sc., F.I.C., M.Inst.Gas.E. 


AVING delivered, in previous 
years, the two formal addresses 
normally required of a President, 
I propose to make only a few informal 
remarks on this occasion—all the more 
desirable because the meeting is 
obviously eager to hear Mr. Enoch 
Powell, M.p., Parliamentary Secretary 
to the Minister of Housing and Local 
Government, on the Clean Air Act. 
The Act is to be so thoroughly 
discussed in the Conference that it is 
not necessary to refer to it other than 
to say that although the Society was 
critical, as were many others, of the 
original draft and did all it could to 
secure improvements, we now must 
recognize that the Act is settled and 
that we cannot expect another for at 
least a decade. Therefore it is up to 
the Society and everyone to work to 
ensure its fullest possible success. The 
Act can be interpreted in detail in 
many ways; those who are enthusiastic 
can interpret it widely; those who are 
mdifferént or do not think it 1s 
necessary to do anything, can point 
to details and say “‘ we can’t do this,”’ 
or we can t-do that; ’-or “ we can't 
push it as far as this or that.’’ I would 
like to draw your attention to the fact 
that there has been a very very useful 
analysis of the Act in the journal called 
Coke and Gas by Dr. Foxwell, who 
was a member of the Beaver Com- 
mittee, that gives an analysis and an 
indication of just what certain difficult 
passages mean. So those who are 
really conscientious and really want to 
help in clearing the air can get guidance 
from that in preference to worrying 
many people who will give different 
interpretations. 
In my view, industry is working 
along lines generally which are all in 


our favour. Those that are new and 
big enough in capital and otherwise 
are able to spend the money in 
revolutionary changes, are doing so, 
and a remarkable change has taken 
place in the efficiency in which fuel is 
being used in many industries. We 
have only to take, for example, the 
steel industry and the amount of fuel 
used per ton of steel, per ton of pig 
iron, compared with a few years ago. 
The chief problem that we have in front 
of us is really the domestic consumer. 
The other problem is in implementing 
and compelling certain industries that 
are obviously—if you look back 20 
miles east from here—polluting the 
atmosphere in a way which, often with 
only a little capital, it is possible to 
eliminate. We also have the question 
of the railways; that is a matter that is 
progressing and will take time; but 
their smoke will have to be reduced 
and it is being reduced. 

As regards road vehicle fumes, and 
in this connection I would mention 
the enormous amount of research 
work that is going on, through the 
Fuel Research Board, the medical 
authorities and in many other direc- 
tions, I do urge that no one will be 
deterred from pressing for improve- 
ment “merely “because “there is = no 
finality in our knowledge of which 
particular constituent causes cancer 
or gives pneumonia or bronchitis and 
the like. We all know that dirty air 
is bad for breathing; we don’t need to 
know as individuals and men in the 
street what exactly it is that is causing 
that poisonous atmosphere. We know 
it is there, and to wait for years to 
determine whether the medical people 
say it is this, that or the other, does 
not matter a rap; we know it is rotten 


and we have to stop it. 

This problem of road fumes was 
discussed in the last two presidential 
addresses and is to be dealt with in 
papers and discussions this afternoon. 
The problem is increasing largely 
because the present law, explicit 
though it is, does not seem to be 
adequate or to be effectively ad- 
ministered. It may be that it will be 
useful for the Society to get down to 
examining the law and its application 
and to considering whether there may 
be a case for a different form of 
control and administration 
The Society 

Now that people have had more 
opportunity of measuring the problems 
that must be faced if the Clean Air 
campaign is to make real progress, the 
idea—which in any case was held only 
by a few—that the Society’s task was 
over, has quite disappeared. Every- 
one now sees that the Society’s biggest 
and most responsible work is only just 
beginning. This is not just an 
ambitious hope but is being borne out 
by experience. We are finding that 
more and more of our small resources, 
and they are small, and the time of 
our staff, are having to be devoted to 
services that are expected from the 
Society by Local Authorities, the 
Press, students, technical people and 
so on. We are participating in the 
West Midlands Clean Air Campaign 
and our modest exhibit and incidental 
expenses are costing us an amount 
which, though quite small by com- 
mercial standards, represents nearly 
10 per cent. of our income for the 
year. Now we have to have a much 
bigger income, and I think the 
Executive Council has to take its 
courage in its hands and go out for 
getting a very much bigger income by 
one means or another. We have not 
discussed this in detail. So far it has 
depended on personal requests, 
primarily from industrial concerns, 
which have had a very good response. 
But we do feel, and I feel it personally, 
that in view of the fact that the great 
majority of our members are Local 
Authorities, there ought to be a very 
much greater contribution from them 


to the work of this Society than we 
are getting today, and I shall be 
putting proposals forward shortly to 
see what the agreement is on the 
Council for asking for that. { am 
just warning you thai it should not 
come as a surprise if the Council does 
decide to back what I have in mind. 
It is gratifying to find that over 650 
delegates and members registered for 
this Conference. We have once again 
achieved a record. It is particularly 
interesting to note, compared with 
earlier years, such a large representa- 
tion of Government Departments, 
other Associations, the Fuel and 
Power industries, and private firms— 
74 bodies in all with 111 delegates. 
An interesting development is that 
one of our Local Authority members, 
the Royton Urban District Council, 
asked if we would agree to them 
approaching industries in their area 
and urging them to appoint delegates. 
The Conference is, of course, an open 
one and we are delighted at this 
proposal, which we hope in future 
may be taken up by other Local 
Authorities. At least two industrial 
delegates present are here because of 
the invitation extended to them 
through the Royton Urban District 
Council and we welcome their presence. 
A cordial welcome is also extended 
to delegates from the Municipality of 
Rotterdam, Dr. J. W. Tesch and 
Dr.’ H. de: Graaf. They are the onty 
delegates from the Continent but we 
hope they may return next year with 
others and that our meetings may begin 
to take on an international character. 
Another indication of our influence 
is the way in which the press are 
supporting what we are doing. I do 
not know whether you saw the London 
Times on Monday, Ist October, but 
here is a full-scale fuel efficiency 
supplement with some extraordinarily 
good short articles on fuel efficiency 
and smoke abatement, and showing 
what certain cities in the U.S.A., that 
have really been troubled in a similar 
way to ours, have done. Nine times 
out of ten you find people say “ Ah 
yes, but the conditions are different 
there.’ If they were talking about 


Los Angeles it would be so, but 
Pittsburgh and St. Louis were troubled 
in a similar but much more difficult 
way than we have been in this country. 
They have solved their problem and 
they have done it with the agreement 
of the natives. (I donot know whether 
the Americans like you to call them 
natives: I should not mind being 
called a native of this country.) 

Among recent events of note 
mention may be made of the excellent 
comprehensive supplement on_ the 
Clean Air Act published by the Leeds 
Chamber of Commerce; the forth- 
coming conference being organized by 
the Institution of Mechanical Engineers 
on “ The Mechanical Engineers’ Con- 
tribution to Clean Air,’ to be held in 
February; and the series of exhibitions 
and other events being carried out 
throughout the autumn and _ the 
winter in the West Midlands. 

Then there was the extra-mural 
Course on Air Pollution held last 
week in Sheffield and recent valuable 
sessions on the problem at meetings 
of the Sanitary Inspectors’ Association 
and the Royal Society of Health and 
other bodies. It should not be over- 
looked, and I say this with some 
hesitancy because I am interested in it, 
that the Institute of Fuel has done a 
great deal in this connection. Their 
local sections rarely miss one session 
in any year without a good discussion 


on smoke abatement in conjunction 
with the Society. Another thing out- 
standing is that our Director, Arnold 
Marsh, spends much of his time in 
giving lectures to bodies that are not 
always connected with the technicians, 
but often with the general public, in 
talking and illustrating what can be 
done, and I do not think we can thank 
him too much for the work he is doing 
in giving these lectures. I think I have 
said enough to indicate to you that we 
on the Council and this Society are as 
keen as mustard to get things going to 
support the Act. I have said enough 
to indicate that we need more money, 
and we have got to try and get more 
money. 

Now I have got the greatest pleasure 
in the world in calling on Mr. Enoch 
Powell, Member of Parliament for 
Wolverhampton South West and Par- 
liamentary Secretary to the Minister 
of Housing and Local Government. 
As a private member he supported 
Mr. Nabarro in the latter’s Clean Air 
Bill. He took a very large part in 
steering the Government’s Bill, now 
the Clean Air Act, through its Com- 
mittee stage in the House of Commons, 
when he impressed all by his remark- 
able understanding of every detail and 
the ease and lucidity with which we 
could explain even the most difficult 
points. We are very proud to have 
him here today. 


The Clean Air Act 


Address by 


J. Enoch Powell, M B.E., M.P. 


Parliamentary Secretary, Minister of Housing and Local Government | 


NYONE addressing a conference 
A of this Society who is not 

himself an expert and specialist 
in any of the subjects which its 
interests cover is in grave danger of 
‘*teaching his grandmother’; and 
for the mere politician, however close 
an interest he has taken in clean air, 
the difficulty of finding something 
new to say to you is almost insur- 
mountable. I think that I can claim 
to be no stranger to your purpose. 
From my first entering Parliament, | 
took part in, I believe, nearly every 
debate involving fuel conservation. 

My name was one of those on the 
back of the private Member’s Bill 
tabled by my friend, Gerald Nabarro, 
at the end of 1954, and in my present 
Office I took part in every stage (after 
Second Reading) of the passage of the 
Clean Air Bill through the House of 
Commons. I hope, therefore, you will 
be prepared to regard me at least in 
the light of an associate. 

My presence here today, however, 
is not in a personal capacity but as 
evidence of the Government’s enduring 
practical concern in the reduction of 
air pollution. This concern is not, as 
sometimes suggested, of recent date; 
and the provisions of the Clean Air 
Act are sufficient in themselves to 
ensure that it will be continuous and 
protracted. 

I could go back to pre-war, even 
pre-first war public health legislation, 
but will be content to start by pointing 
out that the Beaver Committee itself 
was a Government Committee. 

It is sometimes said that com- 
mittees are appointed as a means of 
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deferring rather than stimulating ac- 
tion, but that was certainly not true 
in this case. Within two months of 
the publication of the Committee’s 
report, the Minister announced in the 
House of Commons that the Govern- 
ment accepted the Committee’s re- 
commendations in principle, and a 
fortnight later, at an opportunity 
provided by the Second Reading of 
Mr. Nabarro’s Private Member’s Bill, 
the Government undertook to intro- 
duce a comprehensive Bill on the lines 
of the Committee’s recommendations. 

The report of a Departmental Com- 
mittee on such an intricate and import- 
ant problem can seldom have been 
acted upon so speedily by the Govern- 
ment of the day. 

Since the Clean Air Act reached the 
Statute Book in July, a host of new 
Government responsibilities have come 
into existence, the most obvious of 
which is to bring the Act itself into 
operation. 

I have already announced elsewhere 
that the Minister intends to fix a day 
before the end of this year for the 
commencement of the provisions re- 
lating to smoke control areas (Sec- 
tions 11-15), new furnaces (Section 3), 
the height of chimneys (Section 10) 
and various other provisions of the 
Act which will be required in con- 
nection with those Sections. 

For the purposes of this stage, 
certain other machinery is necessary. 
Regulations are in preparation to 
prescribe the authorised fuels for use 
in smoke control areas, and the 
Minister will be making an Order in 
due course in regard to the appliances 


which are to be exempted from 
Section 11 of the Act. The latter, it 
will be remembered, gave rise to a 
good deal of discussion during the 
passage of the Bill through Parliament, 
when fears were expressed in some 
quarters that these exemptions would 
tend to defeat the purpose of smoke 
control areas. 

The Minister intends, however, to 
interpret strictly the words in Section 
11(4) “ without producing any smoke 
or a substantial quantity of smoke,” 
and to exempt only those methods of 
firing which can make a real con- 
tribution to the abolition of smoke, 
without consuming the authorized 
smokeless fuels. 

The Minister will also, in due course, 
be making regulations under Section 4 
regarding the use of smoke density 
meters, and under Clause 7 in regard 
to the measurement of grit and dust 
emissions from furnaces. At his 
request the British Standards Institu- 
tion are already at work on the pre- 
paration of specifications for both 
these purposes. 

As local authorities avail themselves 
of the provisions for creating smoke 
control areas, the Minister’s duty of 
considering and confirming the orders 
which they make will come into play. 
This will, in certain cases, involve the 
holding of local inquiries. 

Smoke control areas too involve 
Government participation of a quite 
direct and concrete kind—the paying 
of an automatic contribution towards 
the expenditure duly incurred by local 
authorities and private individuals in 
the necessary conversion or replace- 
ment of appliances. 


The Main Dish 


Though this first administrative 
mouthful will require some mastica- 
tion, the main dish of the meal will 
of course be served when, in the spring 
of 1958, the remainder of the Act, 
that is to say, the provisions for the 
prevention of dark smoke, grit and 
dust, provisions mainly affecting in- 
dustry, will be brought into force. 

This is in accordance with the 
Beaver Committee’s recommendation 
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that a suitable interval should be 
allowed to enable industry to carry 
out any necessary alterations and im- 
provements to plant and equipment 
in order to comply with the new 
requirements. 

May I take this opportunity once 
again to stress, and to ask your 
Society’s help in stressing, that al- 
though these provisions will not be in 
effect for eighteen months, it is during 
just those eighteen months that the 
bulk of the work which they necessitate 
ought to be done. People must not 
suppose that they can wait till 1958. 
The less use that is to be made of the 
temporary provisions in Section 2 the 
better. I may also add the less use 
that is to be made of prosecutions and 
penalties the better. 

I may take the opportunity at this 
point of saying a word about Section 2 
of the Act, which deals with the 7-year 
“aperiod: “of »grace as it. has been 
called. It is not quite that. 

It should be clearly understood that 
the Section does not allow any general 
exemption from the prohibition of 
dark smoke in Section 1 of the Act 
during the 7-year period. It will 
afford only a limited defence—limited 
in scope and limited in time. To 
establish the defence, it will be neces- 
sary to prove that the emission of 
dark smoke was due to the nature of 
the building or its equipment—and 
not to Jack of maintenance or im- 
proper use, and that the necessary 
alterations or new equipment could 
not have been completed by the 
time the contravention occurred. Even 
by the appointed day for Clause 1, 
eighteen months or more will have 
elapsed from the passing of the Act, 
so that the number of cases in which 
the defence could be pleaded success- 
fully after that date are likely to be 
few, and to become progressively 
fewer as time goes on. It should be 
noted, and we hope that industry 
generally will have taken notice of this, 
that the 7-year period in Clause 2 
runs from the passing of the Act, 
another reminder that if alterations or 
improvements are needed to comply 
with Section 1, they should be under- 


taken now and not deferred. If they 
are deferred, when they might have 
been carried out, the defence in 
Section 2 will be of no avail. 

“* Smoke prevention,’> you may say 
to me, “begins at home’; and 
certainly the Clean Air Act, when fully 
in force, will bite on Government 
property as well as private property, 
and impose new requirements on the 
nationalized industries. I think in the 
first place of the National Coal 
Board’s new duties in relation to 
colliery spoilbanks. I think of the 
Admiralty in relation to naval vessels. 
I think of the chimneys of Crown and 
Government premises of all kinds—I 
see that Professor Semple has oblig- 
ingly illustrated one in his paper. I 
think of the British Transport Com- 
mission and the provisions concerning 
railway locomotives. 

I could go on with this list for quite 
a time; but would refer to wider re- 
sponsibilities which are connected 
with clean air, though they have other 
important bearings, responsibilities 
which the Clean Air Act has thrown 
into sharp relief. Availability of fuel 
for instance—the responsibility in the 
last resort of the Minister of Fuel and 
Power, but one in the discharge of 
which the concern of his colleague 
at the Ministry of Housing and Local 
Government with clean air, can never 
be left out of account. 

The practicability of much of the 
domestic aspect of our Clean Air 
Policy depends on the supply, the 
price and the quality of smokeless 
fuels, and especially of the solid 
smokeless fuels. It is only logical 
that no fewer than a quarter of the 
material submitted to this Conference 
is concerned with smokeless fuels. 


The Special Processes 


I have not finished there. Since the 
first Alkali Act of 1863, the Alkali 
Inspectorate, which works under the 
Minister of Housing and _ Local 
Government, has been charged with 
the duty of ensuring the proper 
control of poliution from certain 
industrial processes, those processes 
which are liable to cause pollution of 
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a particularly serious nature, but in 
which control is a matter of special 
technical difficulty. The Beaver Com- 
mittee’s recommendation, which the 
Government have accepted, that some 
further industries should be scheduled 
under the Alkali Act, has created a 
certain amount of controversy. It is 
but an extension of the same principle. 
The problem of the “ special pro- 
cesses ’’ is not simply one of enforce- 
ment—of seeing that a particular 
works complies with the general law; 
it is a question of devising and apply- 
ing practicable means of reducing 
pollution to the desired level where 
special technical difficulties exist, not 
only at a particular works, but perhaps 
over the industry as a whole, wherever 
it is carried on. That will be the 
function of the Alkali Inspectorate, as 
regards the further industries which 
will be scheduled under the Alkali Act. 
The Minister will, in due course, make 
an Order for this purpose, after a 
public inquiry and consultation with 
the local authorities and other interests 
concerned. Theré 1s no ceeds to 
regard this as a controversial matter 
or as a bone of contention between 
local and central government. Local 
authorities and the Alkali Inspectorate 
have worked in close collaboration 
with one another in the past. They 
will have concurrent powers under the 
Act in regard to smoke, grit and dust, 
and I have no doubt that harmony 
and collaboration will continue in 
the future. 


The Clean Air Council 


The Minister will shortly be pro- 
ceeding to appoint the Clean Air 
Council under Section 23 of the Act, 
which, if I may quote the actual words 
of the Statute, is ‘‘ For the purpose of: 

(a) keeping under review the pro- 

gress made (whether under this 
Act or otherwise) in abating the 
pollution of the air in England 
and Wales; and 

(b) obtaining the advice of persons 

having special knowledge, ex- 
perience or responsibility in 
regard to prevention of pollution 
of the air.” 


Thus the Council will be a consulta- 
tive one. There have been suggestions 
in the past that it should be an inde- 
pendent authority wielding executive 
powers, but that would have been con- 
stitutionally unsatisfactory. It would 
have led to overlapping functions and 
would have impaired the Minister’s 
responsibility to Parliament. The 
co-ordination of the work of the 
different Government Departments is 
the province of the Government itself, 
and could not properly be undertaken 
by an independent body. The Council 
will, however, work directly with the 
Minister—he will be its Chairman. It 
will comprise representatives of all the 
interests concerned in the prevention 
of air pollution—industry, local autho- 
rities and the fuel producers. It will 
provide a forum for the discussion of 
all aspects of the problem, and should 
exercise an important influence on the 
development of future policy and 
progress. 

This brings me naturally to research 
and the future. I was bold enough, 
perhaps unwise enough, to say during 
the passage of the Clean Air Bill that 
I trusted it would not be the last during 
my Parliamentary lifetime. 

Several known aspects of air pollu- 
tion were left outside the Bill, not 
because Parliament failed to recognise 
their importance, but because, by the 
general consent of qualified opinion, 
legislation would be premature and 
impracticable in our present state of 
scientific and technical knowledge. 
Here I have in mind sulphur pollution, 
in some respects a more harmful 
pollution than the more visible and 
obvious pollution of smoke. So far 
as sulphur gases are associated with 
smoke, the Clean Air Act should 
automatically bring improvement, but 
a good deal, perhaps a growing 
amount of sulphur pollution not 
associated with smoke, will remain. 

Then there is the whole question of 
fumes from motor transport, petrol 
and diesel. Here, again, we do not yet 
really know enough, either about the 
nature of the nuisance, or still less 
about methods of prevention, to be 
within sight of legislative control. 
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But in regard to this and other forms 
of atmospheric pollution, the Govern- 
ment are not complacent. 

Research and development work 
on this, and other air pollution 
problems, is being done by the De- 
partment of Scientific and Industrial 
Research, the Medical Research 
Council and by other bodies, such as 
universities and industrial research 
associations. 

Incidentally, the D.S.I.R. Advisory 
Council has, until quite lately, been 
fortunate in having Sir Hugh Beaver 
as its Chairman. Among its other 
activities, the Fuel Research Station 
of the D.S.I.R. has been engaged on 
studying methods of reducing smoke 
from domestic appliances, the pro- 
duction of reactive coke at gasworks, 
and the various problems associated 
with pollution by motor vehicle 
exhausts. The Fuel Research Station 
has also been directly concerned in, 
and in a large measure responsible for, 
the development of the ammonia 
process of removing sulphur oxides 
from flue gases, which is now being 
tested at pilot plant scale by the 
Central Electricity Authority. 

The Conference will be familiar 
with the comprehensive system of 
measurements of air pollution which 
is being carried out by a large number 
of local authorities and other bodies 
in co-operation with the Fuel Research 
Station. This work is of fundamental 
importance, since we must have 
accurate knowledge of the incidence 
and characteristics of the problem we 
are dealing with. 

More than that, an efficient system 
of measurements and records will be 
indispensable in future in order to 
show the results obtained by our 
control measures. 

Here again, in the kind of work 
which lays the foundation for future 
legislation, your Society is active. 
Your deliberations this afternoon, I 
notice, commence with two progress 
reports on the kind of matters I have 
just mentioned. And so I would end 
this brief review of the Government’s 
concern with clean air by giving 
recognition to the importance of what. 


your Society does in this field, above 
all, by helping to create the indis- 
pensable foundation of all successful 
administration, an enlightened and 
enthusiastic public opinion. 


Discussion 


The President said that the Conference 
had had one of the most valuable contri- 
butions that could have been made. He 
was happy to say that Mr. Powell had 
kindly agreed to answer any specific 
questions that were put to him on the 
Clean Air Act. 


Councillor Lang (Battersea) asked why, 
in view of the air pollution density in 
London, when Battersea Health Com- 
mittee protested against the change-over 
from trolley-buses to diesel engine buses, 
they were turned down? 


Mr. Powell: I think I partly answered 
that question in my remarks when I 
frankly admitted that pollution by road 
vehicles is one of the aspects of clean air 
which, for the time being, has been left 
outside the Clean Air Legislation. We 
have to know a great deal more about 
cause, and particularly about prevention, 
before we can legislate on this subject. 
I would remind you that it is no use 
legislating unless it is practicable to 
comply with whatever Parliament lays 
down. Nothing, I think, has done more 
harm in the past than the existence on 
the Statute Book of provisions which it 
has not been fully practicable to put into 
effect and to enforce. We do not want 
to make that mistake in the future. 
Pollution from road vehicles is un- 
doubtedly an important problem, but 
until we are sure that we can grapple with 
it fully and effectively it would, I believe, 
be wrong to attempt legislative provisions. 


Councillor W. L. Ellis (Bermondsey) 
asked whether the Clean Air Act curtailed 
in any way the powers by which Local 
Authorities could deal with the nuisance 
of sulphurous fumes from factories. 


Mr. Powell: I can assure you that 
nothing in the Act reduces any powers 
which a Local Authority had in these 
matters before its enactment, so there is 
no question of the Clean Air Act having 
taken anything away. What I was dealing 
with in my speech was the question as to 
whether we should have gone further and 
prohibited forms of atmospheric pollution 
by sulphur gases which have been outside 
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control hitherto, and I have suggested to 
the Conference that until it is practicable, 
economically and technically practicable, 
to eliminate sulphur pollution, it is im- 
practicable to legislate against it; but 
I welcome the opportunity of making it 
clear that nothing which has been 
unlawful, nothing against which pro- 
ceedings could in the past be taken, has 
escaped by reason of the Clean Air Act. 


Councillor Boston (Wakefield) referred 
to Section 11, on smoke control areas, 
which in Sub-section 7 stated that the 
Minister may suspend or relax the opera- 
tion of a Smoke Control Area Order, 
although he must first consult with the 
local authority. There was some doubt 
as to what this might mean, and he asked 
if the Minister could enlarge on the point. 


Mr. Powell: The object of this provision 
in Section 11 is to deal with emergencies 
in which the requisite smokeless fuel may 
physically not be available for some 
temporary and unforeseen reason in a 
Smoke Control Area. If there were no 
provision of this sort in the Act, the result 
would be that thousands of offences under 
the law, which the offenders had no means 
of avoiding, might be committed. It is 
wrong for Parliament to make people 
guilty of offences which they cannot avoid. 
Parliament must not prescribe actions 
unless those actions can be carried out by 
the citizens to which the law applies. 
Therefore, it was necessary to provide 
that the Minister could take emergency 
action where he was satisfied that unfore- 
seen and urgent causes had interrupted 
the. supply of smokeless fuel which was 
necessary for complying with Section 11. 
His obligation under the Act to “* consult 
the Local Authority unless he is satisfied 
that, on account of urgency, such con- 
sultation is impracticable ’’—those are 
the words of the Act—means consult, 
and does not imply that the Minister is 
either bound by the view of the Local 
Authority or that in emergency he cannot 
dispense with it. The situation envisaged 
is that of a national emergency; one in 
which the Minister and the Central 
Government have the responsibility for 
knowing what the: fuel situation is and 
what the movements of fuel are likely to 
be throughout the country. In those 
circumstances the Government might well 
have to act very quickly in order to 
prevent Section 11 from becoming an 
absurdity, but the existence of those 
words in the Act is evidence that it is the 
Minister’s intention in doing so, where- 


ever humanly possible, to act in co-opera- 
tion with the Local Authorities who have 
the Smoke Control Areas. 


G. H. Wilkinson (Corby) said that the 
Parliamentary Secretary had _ referred 
to the need for intensive research in the 
specialized industries. The Local 
Authorities were going to be asked to 
submit annual reports on the progress 
they were making, and the Alkali In- 
spectorate likewise. In America, industry 
was required to submit annual reports on 
the progress of its research. Did the 
Parliamentary Secretary think there was 
any possibility of that being imposed in 
Britain ? 

Mr. Powell: I have every reason to 
think that the Government and _ para- 
Government Research bodies are in close 
touch with what their opposite numbers 
in industry are doing, and that there is no 
lack of co-operation between Industrial 
Research and Government Research on 
these matters. If this is so, I would have 
thought there was nothing gained, and 
perhaps something lost, in imposing a 
statutory obligation, accompanied pre- 
sumably by penalties, upon private bodies 
and private individuals to do what they 
are already doing quite voluntarily. 


Councillor W. A. N. Jones (Birmingham) 
asked why did the Government find it so 
necessary to impose purchase tax on real 
smokeless fuel appliances, the use of which 
it wished to encourage? 

Mr. Powell: I am not here, of course, to 
answer for my colleague, the Chancellor 
~ of the Exchequer, though I would observe 
that if the arguments against imposing 
purchase tax on one article and on 
another article were added together, it 
would rapidly dispose of purchase tax. 
It is not for us this morning to decide 
whether or not that in itself would be 
desirable, but to consider more seriously 
the cost of changing over to smokeless 
fuel. I agree that is very nearly the heart 
of the matter, especially where the 
domestic smoke producer is concerned; 
and I thought it very interesting and 
encouraging that so much of the papers 
which are to be put before you in these 
next two or three days are concerned 
with the economies of smokeless fuel in 
the domestic sphere. If I have read those 
papers aright, they indicate that there is 
good hope of domestic smokeless heating 
being economically advantageous as com- 
pared with domestic smoke production, 
and I would venture to think that the 
element of capital expenditure in the 


installation of the appliance would be 
rapidly swallowed up by the economies 
achieved in the operation of the appliance 
over a time. While, therefore, the cost of 
the appliance, to which in smoke control 
areas there is a Government and Local 
Authority contribution available, is un- 
doubtedly important, I think we have got 
to look, as you are looking in this Con- 
ference, at the economics of the smoke- 
less appliance as a whole. 


Dr. H. L. Settle (M.O.H., Doncaster) 
said that the physical nature of many of 
the artificial smokeless fuels was sponge- 
like and they could retain considerable 
quantities of moisture. He wished to ask 
whether the Government was considering 
introducing regulations to control the 
amount of moisture permitted in smoke- 
less fuels, or alternatively a scheme for 
selling them by volume instead of by 
weight, in the interest of the consumer? 

Mr. Powell: There, I think, you have 
got me right out of my depth and off my 
pitch. The responsibility in such a matter 
is clearly not that of my Ministry but of 
the Ministry of Fuel and Power, and 
possibly the Board of Trade as well, and 
I think the best thing I can do is to leave 
that question on the record, so that it will 
doubtless come to attention. 


Councillor Eric Gibbons (Brierley Hill) 
said that when the investment allowances 
were suspended in this year’s Finance 
Act, a certain limited range of fuel-saving 
industrial pieces of equipment were still 
allowed the Investment Allowance, but 
plant for the cutting out of air pollution, 
which did not come on that limited range, 
was specifically rejected from inclusion in 
the list of plant subject to the Investment 
Allowance. He knew that this was again 
rather getting near the Chancellor of the 
Exchequer, but perhaps Mr. Powell could 
give a little enlightenment. 

Mr. Powell: I do not think I can job 
back over the Finance Act of the current 
year, but I would make one general 
observation which is prompted by the 
question, and which I have made on the 
floor of the House of Commons more than 
once before, and that is, that, from the 
industrialists’ point of view, smoke pre- 
vention—which means fuel efficiency—is 
anyhow a good bargain. Looking aside 
entirely from the question of the initial 
allowances, it is a good bargain for 
industry to change over from the inefficient 
to the efficient use of fuel and that truth 
is one of the weapons which this Society 
has at its command in its campaign. 


R. Williams (C.P.H.I., Coventry) asked 
how soon his and other Authorities could 
expect suitable quantities of reactive coke. 
Now that they had to deal with domestic 
premises, it would be necessary to deter- 
mine not only what amendments and 
alterations and adaptations were necessary 
in each private house, but how many fires 
in each private house had to be converted. 
The cost would be material and could, of 
course, be very drastically reduced if 
reactive coke, which could be burnt 
successfully in the ordinary fire-baskets, 
were available. 

Mr. Powell: I fully recognize the 
importance—and I deliberately made this 
point in my remarks—of the quality, as 
well as the price, of the smokeless fuel 
which is going to be available in Smoke 
Control Areas. It would clearly be 
impossible for me to give a quantitative 
answer to the question which I have just 
been asked, but the importance of 
qualities of fuel, and particularly of coke, 
is fully recognized in connection with the 
establishment of Smoke Control Areas by 
the Government. I can assure you that 
its importance has not been overlooked 
and that, when I made my general state- 
ment about the availability of fuel to 
match progress in the creation of Smoke 
Control Areas, this point was included. 


G. Nonhebel (Individual Member) asked 
if it would be possible to bring into force 
Section 1—The Prohibition of Dark 
Smoke—until the list of scheduled pro- 
cesses under Section 17—Special Cases— 
had been issued? 

Mr. Nonhebel’s second point was that 
in Section 1, under the clauses for 
Defences, Sub-section 3, the Government 
had added a new paragraph 3(d) which 
read “* that the contravention complained 
of was due to the combination of two or 
more of the causes specified in paragraphs 
(a) to (c) of this sub-section, and that the 
other conditions specified in those para- 
graphs are satisfied in relation to those 
causes respectively.”” He asked if Mr. 
Powell could make clear to the Con- 
ference the meaning of this. 

Mr. Powell: The first question is 
whether an order scheduling additional 
processes under Section 17 is a necessary 
pre-condition of the bringing into force 
of Section 1. The answer to that is—Yes. 

The second question is what does 
Section 1(3) sub-paragraph (d) mean. The 
sub-section in which the offending para- 
graph occurs deals with defences in pro- 
ceedings for having emitted dark smoke. 
They are the defences with which if the 
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emitter of dark smoke makes good, he: 
can get off. The first (a) is that the contra- 
vention was solely due to lighting up, and 
that all practicable steps to prevent or 
minimize the emission of dark smoke had 
been taken. So that is one defence. If 
he uses that defence he must prove that. 
there was no further cause at all but the 
fact that he was lighting up. He must 
prove that he has modern equipment, 
properly used, in a proper building; that 
everything else ruled out dark smoke but 
that it was only, solely, because he was 
lighting up. (6) That the contravention 
was due to a failure which could not have 
been foreseen or, if foreseen, could not 
have reasonably been provided against. 
So, if the offender uses this defence, he 
must prove that everything else was 
right; that nothing within his control, or 
indeed outside his control, had gone 
wrong except that there was a failure of 
the furnace or the apparatus. He must 
rely entirely on failure, because the word 
is solely. 

Under (c) the defence is in regard to 
unsuitable fuel. Now may I just pause 
for a moment to make this particular 
sentence clear than I think it has ever 
been to a great many people who have 
criticized it. The defence here is not use 
of unsuitable fuel. It is not a defence to 
say “I was using unsuitable fuel.’ The 
defence is to prove that the emission of 
dark smoke was due solely to the unsuit- 
able fuel; that is to say, that the furnace 
itself was capable of being used without 
producing dark smoke—that it was a 
modern furnace, that it was properly 
operated, that it was in proper order. 
And not only that, but the defence must 
also prove that, of the fuel available, the 
least unsuitable was used, and that all 
practicable steps were nevertheless taken 
to minimize or prevent emission of dark 
smoke. 

Thus, so far, the offender has got three 
possible defences. He can prove that the 
offence was solely due to lighting up, and 
nothing else; or he can prove that it was 
solely due to a mechanical failure and 
nothing else; or he can prove that it was 
solely due to unsuitable fuel in the circum- 
stances and under the limitations which 
I have described, and nothing else. 

And now, why paragraph (d)? Well, 
suppose that you had to light up a furnace 
with unsuitable fuel. You’d be dished! 
You couldn’t prove that the offence was 
due solely to lighting up because, bless 
me, you’ve got unsuitable fuel! You 
couldn’t prove that it was due solely to 
unsuitable fuel because you were lighting 


up. And suppose there were a mechanical 
failure while you were lighting up? 
Washed out! There would be no defence, 
because you could not make good that 
essential word, “* solely.’’ Therefore para- 
graph (d) had to be inserted to make it 
possible to ensure that one of these 
** solelys ’? shouldn’t rule out the other— 
that one defence which Parliament had 
thought good should not nullify another 
defence which Parliament had also 
thought good. 


I am very glad to have had the oppor- 
tunity of going through this Clause 
because it has enabled me, not only on 
this point of detail but I hope more 
generally, to show that these defences are 
in fact very tightly drawn indeed in the 
Act, to emphasize that the onus of proof 
is on the defender. It is he who has got 
to make good these defences—it is he 
who has to exclude all other causes and 
prove that, solely for the reasons specified, 
dark smoke was emitted; and I venture 
to think that it is going to be very difficult 
indeed, and that the paragraph to which 
attention was drawn has only had the 
effect of making the Section in an Act of 
Parliament sensible instead of rather 
absurd. 


James Law (Vice-President) said that 
Mr. Powell would be aware that, through- 
out the country, there was a dearth of 
Public Health personnel. He asked what 
preparation the Government were making 
for the training and manning of the 
staffs that would be necessary to work the 
Act, and to carry out the various regula- 
tions, which would require men of very 
special calibre? 


Mr. Powell: I hope I shall not be 
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thought guilty of prevarication if I point 
out that the recruitment and training of 
sanitary inspectors falls under the 
responsibility of the Minister of Health 
and not the Ministry of Housing and 
Local Government; but generally it would 
be right to recognize that the Public 
Health Inspectors of Local Authorities 
by reason of this Act, are going to have 
both enlarged responsibilities and enlarged 
requirements in regard to their qualifica- 
tions. They are the people on whom the 
brunt of carrying out this Act is going to 
fall, and if the Local Authorities, and the 
country at large, wants the Clean Air 
Policy to be put into practical effect, it 
has got to provide itself with the necessary 
number of Public Health Inspectors, who 
must have the right qualifications. This 
matter, as so many others, comes down 
in the last resort to the personnel who are 
going to do the actual job. In this case 
the personnel are the Public Health 
Inspectors, and I certainly recognize that 
the Act involves an increase in their 
strength and a strengthening of their 
qualifications. 


The President, in concluding the 
session, said: I think you will all agree 
with me that we have had a brilliant 
session with the Parliamentary Secretary 
and that, coupled with his really satis- 
factory and useful address, we have been 
very lucky to have him here today at a 
time when he is more pressed than ever 
in his official duties. Sir, I am not going 
to keep you from your train any longer, 
but to thank you most heartily on behalf 
of the whole of the Smoke Abatement 
Society for your great contribution to the 
progress of the Clean Air Act. Thank 
you very much. 


Progress Reports 
THE CLINICAL SIGNIFICANCE 


OF DIR yas: 
my 
P. J. Lawther, M.B., M.R.C.P. 


A pupil of Aristotle named Theo- 
phratus published his ‘‘ History of 
Stores’ »-in 371. B.cp-vwand noted 
therein that certain black fossils 
burned for a long time and made a 
troublesome and disagreeable smell. 
Twenty-three centuries later it must 
be admitted that medical science, 
whilst curing disease with drugs which 
an advanced technology has produced 
from the black fossils, has virtually 
nothing to add to the observations of 
Theophratus other than to give them 
emphatic confirmation. It has for 
long been recognised that the proper 
solution of the problem of the effects 
of air pollution on health is the 
abolition of pollution but this is a 
slow process; in 1288 King Edward I 
ordered his officers and City Sheriffs 
{© Seek a remedy for the smoke 
nuisance in London and in 1956 we 
are assured that soon we will have 
clean air to breathe. We are not yet 
to be relieved of our task of invest- 
igating the effects of dirty air on 
health; indeed, recent manifestations 
of the acute effects of high urban 
pollution have made the task one of 
desperate urgency. 

In addressing the Smoke Abate- 
ment Society it is a pleasure to be 
relieved of the necessity to plead the 
case for clean air but it must be 
emphasized that, with a few notable 
exceptions, belief in the harmful 
effects of dirty air must still be largely 
intuitive. Such belief may be suffi- 
cient for the ardent propagandist who 
is advocating the only sensible course 
of action (and fortunately it is he who 


is responsible for the progress in this 
field) but it leaves unanswered many 
pressing practical problems. We will 
only get cleaner air by gradual stages 
and medical research must be directed 
to the incrimination of specially 
harmful pollutants so that their 
suppression may b2 given anpronriate 
priority; means of protection of sus- 
ceptible people against the effects of 
intense urban pollution must be de- 
vised, and the long term effects of 
relatively low degrees of pollution 
must be investigated. It has been 
admitted that we have as yet little 
incontrovertible positive medical evi- 
dence to offer. Since this field has 
never lacked investigators of great 
ability and zeal the fact that we know 
so little about the clinical effects of 
dirty air can only be an indication of 
the complexity of the problem. 
Knowledge of the physical and 
chemical nature of air pollution is of 
fundamental importance and to 
acquire it is a formidable analytical 
task. The samples of dirt collected 
on filter papers and the gases scrubbed 
out in wash bottles bear no more than 
a crude resemblance to the compli- 
cated structure and chemical activity 
of the pollutants as they exist in the 
air; they are as like the stuff we 
breathe as a haggis is like an angry 
pig. Using orthodox sampling 
methods we get a physical wreck of 
particles which once had specific size, 
shape and structure; we get an 
algebraic sum of chemically active 
constituants. In order to get a 
meaningful picture of the pollutants 


which we inhale new physical and 
chemical techniques must be employed 
and modified in the light of what 
is learned by their use. Electron 
microscopy is revealing the complex 
structure of particulate pollutants and 
we are gradually elucidating the 
chemical nature of particulate and 
gaseous contaminants by using anal- 
ytical techniques by which we were 
able, as it were, to get cross-bearings 
on the various constituents some of 
which interfere with each other the 
moment they are collected on filters 
or in solution. Though we know 
more than we did about the nature of 
air pollution every slight advance in 
our knowledge shows us how much 
we have yet to learn. We know that 
in smog, contrary to earlier sup- 
position, the fog droplets are very 
rarely associated with smoke parti- 
cles; that acidic and basic particles 
co-exist in the air; that if sulphur 
dioxide is physically adsorbed on 
smoke particles, as has been suggested, 
it cannot be displaced by ordinary 
methods; that concentrations of smoke 
and sulphur dioxide may vary enorm- 
ously and rapidly during temper- 
ature inversions this fact greatly 
lessening the significance of 24 hour 
average figures. 

Whilst it is fundamentally desirable 
to know the nature of air pollution 
this knowledge is of great immediate 
practical importance. The _ infor- 
mation is needed in order to test 
the physiological effects of individual 
pollutants; the physical state of 
particles is important since their size 
and structure influence depth of 
penetration and site of retention in 
the respiratory tract; the effective 
design of protective devices such as 
smog masks and air conditioners 
requires adequate chemical and phy- 
sical data. It must always be re- 
membered that air pollution is not 
static but is in a state of constant 
chemical and physical change. It is 
quite likely that in periods of intense 
pollution reactions between pollu- 
tants occur which would otherwise 
be impossible because of their extreme 
dilution, and new and dangerous 
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substances may be formed. 

The clinical effects of air pollution 
are even more difficult to study. It 
cannot be denied that acute pollution 
produces acute effects as has been 
seen in the various smog episodes 
which have so rightly added a sense of 
urgency to our work. It seems likely 
that chronic low-grade pollution prod- 
uces chronic effects over the years; 
air pollution is a suspect aetiological 
factor in the production of chronic 
bronchitis and lung cancer- The 
problems of acute and chronic effects 
are likely to be related only distantly 
since it is almost certain that acute 
pollution is qualitatively as well as 
quantitatively different from ordinary 
urban pollution. 

The effects of acute pollution are 
the less difficult to investigate. Broad- 
ly speaking, two techniques are avail- 
able: One can study carefully the 
clinical history and condition of 
patients affected by smog and attempt 
to correlate these data with the nature 
of the pollution to which they were 
exposed. The second technique is 
supplementary and necessarily ancil- 
lary to the first; people may be ex- 
posed experimentally under controlled 
conditions to various suspect ingred- 
ients of smog and the effects, parti- 
cularly on pulmonary function, noted. 
Neither technique is separately suf- 
ficient and even when both are applied 
thoroughly a solution can only be 
expected if the problem is in reality a 
simple one. 


The Effects of Smog 


We know a little about the effects of 
smog. No definite clinical syndrome 
which could be called “* Smog disease ”’ 
has been recognized in any of the 
episodes despite careful retrospective 
investigations. It has been noted 
that the clinical conditions of some 
patients affected by smog is very 
similar to that which could be ex- 
pected to occur in an exacerbation of 
their existing chronic disease. Signs 
of bronchospasm are common 
findings. It seems that an increased 
mortality, chiefly among patients with 
chronic pulmonary and cardiac disease 


coincides with the high pollution 
attendant on a temperature inversion. 
We have found that the high level of 
pollution is irritant quite independent 
of the presence of fog. It is notable 
that patients who are affected ad- 
versely during one episode are not 
necessarily so affected by another. 
There is no evidence to suggest that 
all smogs are similar in composition. 
Experimental exposures of normal 
people and chronic bronchitic patients 
to sulphur dioxide in various con- 
centrations higher than those reported 
in smog episodes have had various 
effects on their respiratory resistance— 
a few develop bronchospasm, others 
are unaffected, and in other cases the 
gas acts as an expectorant and results 
in a marked decrease in respiratory 
resistance. 

Van Sim and Pattle, working at 
Porton have exposed healthy young 
males to several possible constituents 
of smog and have concluded that their 
effects are largely due to non-specific 
irritation and are not systemic in 
nature. Pattle’s excellent work with 
animals supports this conclusion. 

This picture, confused as it seems at 
present, is compatible with several 
hypotheses the most important being 
also the simplest. It may be that 
there is no mystery about smog; high 
levels of urban pollution are irritant 
and the excess mortality might merely 
comprise those patients with pul- 
monary and cardiac disease of such 
severity that they are unable to with- 
stand several days of continuous 
respiratory irritation. It may be 
objected that modern smogs are much 
more lethal than the pea-soupers of 
yesterday and that this fact implies 
the existence of some new sinister 
constituents. Though this may well 
be so it is necessary to remember that 
the population at risk is significantly 
different from that living before the 
major therapeutic advances of recent 
years. Patients with chronic heart and 
lung disease are now being protected 
by antibiotics, anticoagulants, diur- 
etics, surgery and many other thera- 
peutic agents, from infections and 
exacerbations which years ago might 


20 


have killed them. Their lives. are 
therefore prolonged but they might be. 
left more susceptible to stresses against 
which we have not yet devised pro- 
tection. The irritation of smog may 
well be such a stress. While this is 
not necessarily a complete defence of 
the objection to the simple hypothesis, 
it remains an important fact which is 
frequently forgotten. The irritant 
constituents in smog are as yet not 
fully identified and in this connection 
it is important to beware of ascribing 
the effects solely to sulphur dioxide on 
the existing evidence. Sulphur dioxide 
and smoke are estimated routinely 
because of their obvious noxious 
character and they are relatively easy 
to determine. They are useful indi- 
cators of general pollution and they 
accumulate in the air during temp- 
erature inversions. To blame either of 
these contaminants for the effects of 
smog is to ignore the hundreds of 
other compounds which are present 
and not yet determined. It is note- 
worthy that concentrations of pollu- 
tants measured in smog have not 
reached levels anything like those 
permitted for continuous exposure in 
industry. 

The experimental approach to the 
smog problem is made difficult by the 
perversity of man in that he does not 
react to noxious gases or aerosols in a 
manner proportional to their con- 
centrations. In biology there is rarely 
a linear relationship between cause 
and effect and all-or-none responses 
are common. These facts make 
dangerous any attempts to extrapolate 
results obtained in experiments using 
concentrations of pollutants such as 
are allowed in industry; nor can the 
results of short experiments be safely 
used to predict the effects of con- 
tinuous exposure during a three day 
smog. The results of experiments on 
young normal subjects are of limited 
value in that smog tends to affect 
acutely the chronic sick and elderly; 
experiments on chronic bronchitic 
patients must obviously be greatly 
limited in extent and aim only at 
producing effects which may be 
quickly reversible, such as broncho- 


spasm. It will be perceived that 
experimental work designed with these 
necessary limitations in mind will tend 
to produce negative results rather than 
to incriminate individual suspect pol- 
lutants. When we have worked our 
way through all these substances 
singly we will have only scratched the 
surface of the problem. It would be 
naive to expect to find a single cause 
for the disasters when so many retro- 
spective attempts to do so have failed; 
synergistic action, climatic factors, 
coincidence and antecedence of specific 
infections (viral or bacterial), fear 
(especially that engendered by journ- 
alistic warnings of impending doom) 
musi all be expected to play their part. 

These complexities which face the 
investigator make the simple hypo- 
thesis of non-specific irritation seem 
attractive but, what is of great practical 
importance, they render imperative 
an empirical approach to the problem. 
They emphasize, if emphasis were 
needed, the desirability of abolishing 
pollution; but until this becomes 
possible smog masks and air con- 
ditioners must be tried. It is known 
that very small amounts of ammonia 
will neutralize acid mists and gases and 
Wilkins of the Fuel Research Station 
has designed ammonia _ dispensers 
which promise to be useful. These 
and other protective devices are being 
given careful trials. 


Effects over the Years 


Smog sets the acute problem which 
has catalysed activity on the much 
greater question of the effects of 
breathing dirty air over the years. 
The high incidence of chronic bron- 
chitis and lung cancer in towns lead 
one to suspect air pollution as the 
cause but to prove the relationship 
is immensely difficult. A great number 
of unpleasant aspects of town life 
merit equal suspicion. Those who 
live in towns are subject to repeated 
cross infection of the respiratory tract 
and they usually work indoors out of 
the sun. Housing conditions, occu- 
pational hazards, nutrition, family 
histories, smoking habits, income, and 
social status, may all differ sig- 
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nificantly in urban and rural popu- 
lations and it is unlikely that these 
factors do not play some part in the 
production of chronic lung disease. 
It is almost certainly true that pro- 
longed physiological trauma is neces- 
sary before chronic bronchitis or lung 
cancer is produced and this separation 
in time of cause and effect make the 
truth difficult to discover; any im- 
provement in health which might be 
expected to result from the abolition 
of air pollution might not be manifest 
for many years. Huge long-term 
epidemiological studies such as that 
reported by Stocks and Campbell are 
necessary to study the part played by 
dirty air in the production of lung 
cancer. The techniques needed for 
the investigation of the chronic bron- 
chitis problem are necessarily even 
more complex in that the disease is 
much more difficult to define clinically. 
Several pilot studies are in progress 
and careful planning followed by 
years of observation will be needed to 
throw light on the problem. It will 
be a matter for rejoicing if, before the 
results are obtained, the abolition of 
air pollution reduces the problem to 
one of mere historic and academic 
interest. 


Motor Veliicles 


We foul our air by burning coal and 
this is our largest source of air pol- 
lution. No review of our miasma 
could in fairness omit some mention 
of pollution by motor vehicles to which 
so much publicity has recently been 
given. Petrol and diesel engines emit 
substances which if inhaled in sufficient 
concentrations are harmful to man 
and rightly merit the close attention of 
those who deplore the pollution of the 
air they are obliged to breathe. That 
much confusion of thought on the 
subject exists is evident from some 
recent attacks on motor vehicles and 
a restoration of some sense of propor- 
tion is badly needed in this corner of 
the air pollution field. If power is to 
be obtained from the combustion of 
fuel it is obvious that the degree of 
dilution in the air of the products of 
combustion must be known before 


any assessment of their possible effect 
can be attempted; it is more impor- 
tant to know what is present in the 
air breathed than what comes out of 
exhaust pipes and though this latter 
knowledge is of great value it can easily 
be misapplied. It is possible that the 
uncritical application of the excellent 
analytical work that has been done on 
diesel engine exhaust products is 
partly responsible for the outcry 
against this form of traction; it is 
difficult to find any satisfactory ex- 
planations for a campaign which has 
been often ill-informed and sometimes 
irresponsible. It is time to redress the 
balance of guilt between petrol and 
diesel engines. The properly designed 
and well maintained diesel engine is a 
very efficient means of converting fuel 
into power. It need not emit black 
smoke if properly adjusted and this is 
especially true when it is de-rated as is 
the practice of many large users. The 
law forbids the emission of black 
smoke from motor vehicles and this 
law ought to be enforced rigorously. 
It is notable that in the many criti- 
cisms of the diesel engine, mention is 
very rarely made of one of its great 
advantages over the petrol engine; it 
emits very little carbon monoxide. 
Ironically, among the multitude of 
pollutants we have to study this gas 
is the only one of which we have 
extensive and fairly precise” tox- 
icological information. 

The diesel engine is often blamed 
for the rise in the incidence of lung 
cancer but there is absolutely no 
evidence to justify this allegation. It 
is true that 3:4 benzpyrene has been 
found in the soot collected from 
maladjusted engines; it has been 
found in the exhausts from petrol 
engines and it is present in com- 
paratively large quantities in town 
smoke, ~ The fact that the risé in 
incidence of lung cancer has been 
synchronous with the increased use 
of diesel traction not only cannot be 
used to incriminate diesel engines but 
points to: some factor which has been 
operating for a much longer time. 

We are at present investigating air 
pollution by motor vehicles. We are 
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examining the exhaust products as 
they issue from vehicles and the air 
inside garages where pollution is high. 
It is a long and complex investigation 
but we are able to report some 
preliminary results. Many samples 
have been taken simultaneously from 
the air inside and outside a large 
London Transport Executive diesel 
bus garage throughout two nights. 
During the first night urban pollution 
was high and though there was much 
more soot inside the garage than 
outside analyses showed that: the 
benzpyrene contents of the air were 
virtually the same. On the second 
night there was very little town smoke 
in the air outside the garage and 
results showed that it is possible that 
the buses might have added a very 
small amount of benzpyrene to the 
garage air but the small differences 
noted could not be established with 
any degree of certainty. It is certain 
that the concentration of 3:4 benz- 
pyrene did not rise in proportion with 
the concentration of smoke. It is also 
certain, by comparing results on the 
two nights that any contribution of 
3:4 benzpyrene by the 200 buses in the 
garage is negligible in comparison 
with the fluctuations which may arise 
from the varying levels of smoke 
outside. The smoke from the buses 
must have contained little, if any, 
benzpyrene and certainly less than 
coal smoke. These findings have been 
supported by the results of experi- 
ments we have carried out on indi- 
vidual buses running round a test 
track at London Transport’s Chiswick 
works. No 3:4 benzpyrene has been 
detected in the smoke from buses in 
average condition, but in samples 
from others, small amounts have been 
found. In all cases the proportion of 
3:4 benzpyrene in the soot has been 
smaller than that found in coal smoke 
and experiments are continuing in 
order to determine the conditions 
under which it is emitted. Our results 
are in accord with the findings of 
other workers who have found no 
benzpyrene in the exhaust from 
properly maintained diesel engines 
though they have found considerable 


quantities under conditions of ineffi- 
cient operation. It is important to 
note that London Transport de-rate 
all their buses by 10 per cent in order 
to reduce the possibility of heavy 
smoke emission and they also ensure, 
by carefully arranged maintenance 
routine, that they are kept in excellent 
mechanical order. 

During these surveys we measured 
the concentrations of many _poll- 
utants none of which approached 
levels generally considered to be 
** threshold ’’. We are ready to apply 
these techniques to petrol vehicles. 
Wilkins has reported the results of a 
survey of the carbon monoxide con- 
tent of street air and has done a 
valuable job in focussing attention on 
a possible hazard about which many 
have felt uneasy for some time. His 
results agree with measurements we 
have made. We have been doing some 
direct experiments with private cars. 
In a probe investigation we drove 
through the streets of London for 
three hours with the car windows 
shut and the air intake on. 130 p.p.m. 
carbon monoxide were found in the 
car and the blood CO of the passengers 
doubled. Our passengers were normal 
people and these levels were not 
harmful but we are as yet unable to say 
that they would be of no significance 
to diseased people. This work is 
continuing. 

Town dwellers are obliged to travel 
and it is worthwhile considering the 
amount of vehicle pollution emitted 
per passenger carried. The exhaust 
of a diesel bus must be divided by the 
number of passengers it carries and the 
private motorist appears in a very 
unfavourable light when the same test 
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is applied to his share of pollution. 
When we are justifiably indignant at 
smoking diesel haulage vehicles— 
they ought not to be emitting smoke— 
we must not forget railway engines 
firing-up in our city yards; likewise we 
ought not to delude ourselves about 
electric traction—it is coal fired at a 
distance, and frequently the distance 
is inadequate. 

If this brief survey of our field of 
work has dwelt overmuch on _ the 
complexities of our task it serves to 
emphasize the need to abolish pol- 
lution summarily. In clinical research 
on air pollution we must constantly 
submit to our own devil’s advocacy 
and preserve a humble attitude to a 
great problem. We have no more 
right to expect an easy solution than 
to overlook one. The history of 
preventive medicine is strewn with 
problems which have been solved 
only by years of patient careful work. 
Considered in a different context the 
tubercle bacillus is an atmospheric 
pollutant; it is minute, rendered 
visible only with difficulty, has no 
immediate effects but produces many 
varied clinical and pathological 
pictures: The invention of the micro- 
scope and the development of the 
science of bacteriology were needed 
before we could learn the full story of 
this “‘captain of the men of death”. 
On the other hand many ills, including 
malaria, were once attributed to our 
miasma and we now know better. 
Problems look so easy when we know 
the answer. The formidable problem 
of the effects of air pollution has one 
great weakness—we possess the radical 
solution. We have only to apply it 
and the whole evil will vanish. 


THE HEALTH ASPee ks Oe. 
POLLUTION FROM-ROAD- VEHICLES 
By 
Handley B. Howell, 

M.R.C.S., L.R.C.P., D.M.R.(D). 


The purpose of this Paper is to 
draw particular attention to the 
effects on health of the air pollutants 
associated with the use of oil. No 
originality is claimed for any research 
carried out, the object being rather to 
sift and correlate the findings of 
research workers on this subject to 
date. 

It has been my lot to carry out 
radiological investigations on many 
thousands of chests annually for the 
past 20 years. In the course of this 
the obvious increase in chest diseases 
from irritant causes, and particularly 
the alarming increase in lung cancer, 
has given me much food for thought, 
especially since the middle years of 
the last war. 

It occurs at first sight that atmos- 
pheric pollution has reached a danger- 
ous level in this country. Further- 
more something has been added in the 
form of a pollutant which has taken an 
increasingly significant effect since the 
early part of the third decade of the 
present century. With these two 
points in mind the rapid increase in 
the use of the internal combustion 
engine, and especially those of the 
heavy oil or diesel type, strikes one 
as a very possible answer. Along 
these lines my searchings began in 1945 
and have continued to the present. 
My chief sources of information come 
from the U.S.A. We, in this country, 
until very recent times, have been 
taken up largely with the question of 
tobacco smoking and lung cancer, 
and any attempts at stirring up interest 
into the pollution caused by oil fuel 
have been coldly received, even ridi- 
culed. On the contrary, our American 
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friends have taken up the research in 
a most whole hearted and forthright 
manner. 

The history of many investigations 
and the attempted control of air 
pollution are, I am sure, well known 
to you all. These date back some 
hundreds of years with spasmodic 
attempts at legal control. Strange to 
relate, both world wars interrupted 
such measures when they appeared to 
be reaching a promising stage and 
in turn, post war problems delayed 
their resumption. 

The most important laws and regu- 
lations pertaining to the present sub- 
ject are the Road Traffic Act of 1930, 
subsequent Regulations made by the 
Minister of Transport on 10th January, 
1931,4 and in Motor Vehicles (Con- 
struction and Use) Regulations 1955?. 

In the Road Traffic Act Regulations 
1931, No. 17 (in Part 1), the following 
is laid down, ‘‘ Every motor vehicle 
shall be so constructed that no 
avoidable smoke or visible vapour is 
emitted therefrom”. In the same 
Regulations No. 67 (in Part 11) and 
again (Part 3, Para. 79) the following 
is laid down, ‘‘ Every motor vehicle 
shall be maintained in such condition 
and shall be so driven and used on the 
road that there shall not be emitted 
therefrom any smoke, visible vapour, 
grit, sparks, ashes, cinders or oily 
substance, the emission of which could 
be prevented or avoided by the taking 
of any reasonable steps, or the ex- 
ercise of reasonable care or the 
emission of which might cause damage 
to other persons or property or 
endanger the safety of any other users 
of the road in consequence of any 


harmful contents therein’’. Alas these 
rulings have not been observed or 
enforced. The reason is_ twofold, 
firstly public apathy, secondly the 
reaching of such proportions that the 
police are powerless to control it. 
As Sir Hugh Beaver so rightly said in 
his brilliant address at the First 
International Congress on Air 
Pollution in America: ‘* On _ public 
opinion, and on it alone, finally rests 
the issue’’.2 I believe that the fos- 
tering of this opinion is one of the 
major aims of this Society. 


Until recent years all problems of 
atmospheric pollution have centred 
around the congested industrial areas 
being almost wholly concerned with 
the products of coal combustion. 
Naturally this leads to a concentration 
on the sulphurous elements and coal 
soot or ash. When the fumes of the 
internal combustion engine arrived 
upon the scene there occurred at first 
(indeed it yet persists) an obsession 
over the carbon monoxide emission. 
This lethal gas is barely worth con- 
sideration in the dilutions prevailing. 
There are three main types of pollutant 
in the engine exhaust—solid, liquid 
and gaseous. All three are modified 
in the atmosphere by physical and 
chemical changes. 


The solid elements are soot (oil 
carbon) and ash. The former acts as 
a vehicle for some of the unburnt fuel, 
it may act under some circumstances 
as a catalyst, and by its vast ad- 
sorptive power is a vehicle for some 
of the most potent and dangerous 
other liquid and gaseous products. 


Liquid elements are unburnt fuel 
or altered saturated and unsaturated 
fiydrocarbons. and water.**>°7*??* 
11-15- 

The main gaseous elements are, 
oxygen, hydrogen, nitrogen, carbon 
monoxide, carbon dioxide, methane, 
nitric oxide, nitrogen dioxide, sulphur 
dioxide and aldehydes. There is also 
the derivative ozone to consider. Of 
these, we may ignore as harmless, 
oxygen, hydrogen, nitrogen, carbon 
dioxide and methane. Carbon mon- 
oxide in sufficient concentration is 
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lethal. In sub-lethal concentration it 
may produce lassitude and malaise. 
Sulphur dioxide is a known irritant but 
nitric oxide, and its derivative nitrogen 
dioxide, are many times more irritant 
as are. also the: aldehydes. The 
threshold limits for continuous eight- 
hour exposure to the above substances 
adopted in America * are as follows :— 


Carbon Monoxide 100 p.p.m. 
Sulphur Dioxide 10 p.p.m. 
Nitrogen Oxides 5 p.p.m. 
Formaldehyde > p.p-m: 


Ozone the remaining dangerously 
irritant and powerfully oxidizing gas 
has been proven a product of a fairly 
critical admixture of unburnt fuel oil 
with nitric. oxide.’ -In- the: petrol 
engine under conditions of deceler- 
ation, idling and acceleration it is 
produced without added NO,. In 
atmospheric dilution, by the action of 
U.V.R. on the unburnt olefins in the 
presence of NOz, further ozone is 
produced. It is irritant in great dilu- 
tion and the chief cause of smog 
formation. 

The effects of these irritant sub- 
stances on man when deposited on 
skin or mucous surfaces (that is 
externally or internally) are consider- 
ablewand ,vanteds .° 1% 7*-13-20 

As is frequently the case, the effect 
of the oxides of nitrogen was accidently 
demonstrated in a tragic manner. 
Some years ago at a clinic in Cleve- 
land, Ohio, men were employed in 
burning a quantity of used X-ray films. 
The fumes were irritant, but the men 
showed no ill effects for two to three 
days. They then became acutely ill 
and died suddenly. Death was found 
to be due to lung blisters, causing 
suffocative bronchitis as the result of 
an acute chemical irritant. Experi- 
ment revealed that the burning of such 
films produces copious nitric oxide 
fumes. (Similar delayed sudden 
deaths occurred in underground wor- 
kers using diesel engines). In 1940 the 
Bureau of Mines in the U.S.A. 
conducted an investigation and pub- 
lished a report. From this and 
subsequent work the danger of the 
oxides of nitrogen became really 


apparent. 

Apart from the direct irritant 
properties of these substances, their 
role in the production of ozone has 
been established.* The probability of 
other associated side effects seems 
feasible. It may well be that the 
carcinogenicity of other substances is 
increased or at least given greater 
facility to act upon the tissues.°® 

The aldehydes similarly are severe 
irritants at low atmospheric concen- 
trations. Perhaps of all irritant gases 
in exhaust fumes, they are the most 
perceptible to the human being, owing 
to their marked eyeand nasal irritation. 

A mixture of oxides of nitrogen and 
aldehydes is therefore, at low concen- 
tration, a chronic irritant to living 
tissues which requires much thought- 
ful attention. As we shall see, these 
are some of the major causes for 
breakdown in our natural respiratory 
defences. 

In concluding this list of irritants 
we must now consider 3:4 benzpyrene 
and other possible carcinogenic sub- 
stances. These have been very ex- 
haustively studied in recent years by 
the workers in Los Angeles and else- 
where tn thew S Ac 2 2 1320 Ee 
production of these by both petrol and 
diesel engines is confirmed. Com- 
parisons present many difficulties. In 
the petrol engine both the speed of the 
engine as well as the load are signi- 
ficant factors. 4°40 72-1415 = The diesel 
engine working under optimum con- 
ditions was found to produce no 3:4 
benzpyrene at any speed or loading. 
However, the moment the fuel/air 
ratio is altered to a richer than normal 
ratio 3:4 benzpyrene is produced in 
greater quantities than in the case of 
the petrol engine. This is of very 
great importance as we shall see later. 
The diesel engine emits from ten to 
one hundred times as much soot as 
the petrol engine. This soot adsorbs 
the 3:4 benzpyrene in the atmosphere: 
therefore adsorbing the petrol-pro- 
duced as well as_ diesel-produced 
carcinogen. In an inefficiently oper- 
ated diesel engine at 1,200 rpm on full 
load 1,705 micrograms of benzpyrene 
were found to be emitted per minute.!"° 
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As an ample quantity of soot is 
present under such conditions it is 
likely that the majority of this will be 
adsorbed. 

In studying the ultimate fate of 
this substance in the atmosphere this 
adsorption is a significant factor in 
view of accumulation. 

Experiment has proved !? that when 
unadsorbed in air, in darkness no 
destruction occurs. In daylight 22 per 
cent is destroyed in 48 hours. When 
adsorbed, only 10 per cent is destroyed 
in a similar period. Under conditions 
of smog with aerosols of nitrogen 
oxides destruction rate is much more 
rapid. Unadsorbed benzpyrene then 
shows 50 per cent and adsorbed 18 
per cent destruction per hour. The 
whole question of the ultimate 
destruction of polycyclic hydrocar- 
bons in air is extremely complex. 
It has been clearly demonstrated that 
under varying conditions the carcin- 
ogen benzpyrene tends to a slower 
elimination and therefore may con- 
centrate to values above those found 
in its primary source of emission. It 
is certain that its life in air as a pol- 
lutant is long enough for it to be 
inhaled in a period of time at consi- 
derable distance from its original 
source. 

Consideration of the physiological 
and pathological results of acute and 
chronic irritation by the pollutants of 
hydrocarbon origin are difficult and 
as yet incomplete. Acute reactions 
are due to concentrations in the 
atmosphere in the order of 100—1,000 
times that found in the _ heavily 
polluted air of urban atmosphere. 
Single experimental exposure to the 
pollutants under consideration at 
average urban concentrations, indi- 
vidually, has failed to demonstrate 
any physiological reaction.*® 

Persistent exposure to these con- 
centrations is quite another matter, 
especially from the carcinogenic angle. 
9-10-11-13-14-20- 

To mention some of the probable 
chronic effects on various organs and 
tissues :— 


Skin. The increase in dermatitis and 


eczema which is so common today 
may well be associated with exposure 
to these pollutants and especially to 
the regular coating of exposed skin by 
a film of unburnt petrol or oil. These 
are well known causes of occupa- 
tional dermatitis. The blockage of 
the sweat ducts by soot and oil may 
cause acne, pustular eruptions or 
boils. Some persons may be definitely 
allergic to certain hydrocarbons and 
who can tell what the effect of constant 
small doses internally and externally 
may be on the human body? Is some 
of the increasing allergy of civilized 
man due to this cause? 


Detergents are well known causative 
agents in some skin affections. One 
must also be mindful of their effects in 
removing the natural fat barrier 
further to lay the skin open to the 
attack of other irritants. I feel sure 
the unburnt hydrocarbons and their 
products of combustion must be taken 
into serious consideration for their 
ultimate effects in this connection. 
One has only to examine a sheet of 
glass (which previously has been 
scrupulously cleaned) after its exposure 
on a car windscreen driven for 20 
miles or so, to realise how much 
soot coated with oil is present in the 
atmosphere on our roads. Many of 
these fluffy carbon soot particles are 
enclosed in an envelope of oil. This 
certainly, to our great annoyance, 
attacks the plating and enamel on our 
cars, but what thought is given to our 
own skins? 


The Eyes. WLachrymation, or the 
shedding of tears, is one of the pro- 
tective mechanisms of the eyes. Solid 
liquid or gaseous irritants are thereby 
diluted and washed away. Assistance 
is given by the massaging action of the 
eyelids in blinking; an unconscious 
movement regularly performed thou- 
sands of times daily. Exaggeration 
of both these mechanisms is a reliable 
indicator of irritant pollutants being 
present in. the atmosphere... The 
exposure to an urban atmosphere 
reacts thus on our eyes, increasing the 
blinking rate and more or less the rate 
of lachrymation.’ 
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Chronic irritation to the con- 
junctiva covering the eyes and lids 
produces, according to concentration 
some degree of inflammation. This 
is bound to occur when even minimal 
quantities of oil and soot collect on 
the moistened surfaces to accumulate 
on the rims of the eyelids or in the 
corner of the eye. Some of this solid 
pollutant, its water soluble parts 
and oil, are carried into the tear duct 
and so to the nose. Recurrent 
infections of this duct are much more 
common in town dwellers than those 
in the country. and often cause 
serious, Or perhaps permanent, eye 
complaints. 


The Nose and Upper Air Passages. 

The lining membrane of the nose, 
larynx and windpipe is composed of 
a delicate mucous membrane pro- 
vided with minute, hair-like projec- 
tions called cilia. The function of 
these is ever to wave in an upward 
and outward direction, even when we 
are’ asleep. Thereby the mucous 
secretion together with the water as 
vapour or droplets, both inhaled and 
exhaled, is constantly brought up- 
wards. Together with this cleansing 
wash go the majority of all solid and 
liquid pollutants so trapped. If 
function is normal past these defences 
only very minute solid particles may 
reach the lungs. Some of the resultant 
waste of this washing ends in the 
handkerchief, but a larger proportion 
passes down the gullet and into the 
stomach from the unconscious acts 
of swallowing saliva mixed with these 
dirty secretions. 

Unfortunately the pollutants under 
consideration, or some of them, have 
a paralytic effect on these cilia, slow- 
ing up their action or even arresting 
it altogether, dependent upon the 
concentration. This is especially the 
case with the oxides of nitrogen, 
aldehydes and their aerosols. The 
chronic irritation of these, together 
with the unburnt oil, may set up 
inflammatory reaction, causing in 
turn excessive production of mucus 
and eventually thickening of the 
membranes. In any case the natural 


barrier and cleansing mechanism be- 
comes inefficient to some degree. A 
state of partial stagnation is created, 
giving rise to a greater concentration 
in the passages of trapped pollutants 
in mucus, setting up what we call 
catarrh. Nobody can deny how much 
more prevalent this is nowadays in 
towns as opposed to country. It also 
appears more prevalent in the western 
and wetter areas. Is this because of 
greater aerosol formation? I feel sure 
it is. 

The sense of smell is undoubtedly 
dulled or permanently altered as the 
result of constant exposure to these 
irritants. This, in turn, makes us all 
take much less heed of them. After a 
few weeks holiday, on the hills or at 
the seaside in remote places, how 
strongly this strikes one upon return. 


The Oesophagus (Gullet) and Stomach. 
As we have seen, these organs are 
bathed with the washings of the upper 
air passages and indeed from the lungs. 
They are washed with a concentrate of 
irritants. It is not unexpected that 
these may produce mild, chronic, or 
at times acute inflammatory reaction. 
This, -1 “think: 4s not>. a‘ generally 
suspected cause of some cases of 
oesophagitis, or gastritis. 

Apart from the above source of 
irritation, much of the foodstuff we 
eat raw is exposed to the polluted 
atmosphere of our roads and cities. 
Fruit and salads are frequently coated 
with a film of oil soot before reaching 
the shop or consumer. At my own 
home I have an excellent example of 
this. The market garden situated 
between my house and the main 
** A” class road shows gross oil soot 
coating of the vegetation near the 
road. The intensity of this progress- 
ively decreases yard by yard up this 
7 acre field. This soot film is extremely 
difficult to remove by washing in 
cold water. On cooking the vegetables 
especially those grown near the road, 
a visible oily scum forms and the smell 
of fuel oil is detected easily in the 
steam. One wonders how much of 
this oil and soot we eat? 
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The Lower Air Passages and Lungs. 


The lessening of nature’s defences 
to solid and liquid pollutants in the 
upper air passages may continue into 
the lower bronchial tubes and lungs. 
The soot and aerosols may therefore 
penetrate in a higher concentration 
solid matter must be very small. To 
get into the innermost small bron- 
chioles, and alveolar air spaces in 
which they terminate, particles of 
solid matter must be very small. To 
become engulfed by the dust cells 
which pass some of the solids into the 
lymphatic system of the lungs, they 
must be under 5 microns. Much of 
the particulate soot derived from oil 
combustion satisfies this demand. 
Once in the lymphatics, together with 
whatever it carries, the soot particle 


eventually lodges in a_ lymphatic 
gland. Smoking, carcinogen and 
benzpyrene have, for some _ time, 
become household topics. It would 


seem, however, that the benzpyrene 
derived from tobacco combustion may 
be trifling in comparison to that found 
adsorbed ‘in oil soot-=° "TI here 4s 
great significance in this. 


One is a little sceptical of skin 
tumours produced in animals by the 
repeated painting with carcinogenic 
extracts. When, however, lung 
tumours are produced in them by the 
repeated inhalation of such  sub- 
stances in air, of normal city pollution 
concentration, the implications are 
strong. This is more so when the 
sites and types of tumour are similar 
to those in human beings.'* 


Benzpyrene is only one carcinogen. 
Others may be present in the exhaust 
pollutants, together with, as yet, 
unidentified substances. It may well 
be that a combination of carcinogen 
with non-carcinogenic irritant is 
needed to cause cancer; and this 
probably over a considerable period 
of time.*® It is the repetitive dose 
rather than the concentration which 
counts. No doubt also much depends 
on the state of nature’s defences, 
individual susceptibility and age. 
Nevertheless, whatever the answer, 
enough has already been shown to 


establish factual evidence of a very 
real danger and one that must be 
lessened, if not arrested. 

The practical aspect of arresting 
this pollution has been much studied 
ne tne “U)-S.A.** Various types of 
after-burners and filters have been 
investigated. The only promising 
type that has been produced and is 
already much used depends on the 
catalytic action of a white-hot metal 
alloy covering porcelain grilles through 
which the exhaust gases are passed. 
a7-28-19-21- Warious problems arise 
in connection with this as the same 
type of catalytic filter is not suitable 
for all types of fuel. 

It is fairly simple in the case of 
non-leaded petrol, but much more 
difficult with those containing tetra- 
ethyl lead. Diesel fuel again, though 
very efficiently treated by such a filter, 
presents problems connected with 
varying heat at different engine load- 
ings. These problems are all being 
investigated and I have no doubt will 
eventually be solved. The catalytic 
exhaust filter is almost certain to 
become the ultimate answer in the 
destruction of all unwanted agents in 
exhaust fumes. 

It is noteworthy that, of all cancer 
in man, the biggest increase is shown 
in cancer of the lung, gullet and 
upper air passages. This at once 
points to the fact that the causative 
agent is most likely inhaled, for we 
have seen the ultimate fate of pollu- 
tants so carried into the body and the 
implications are grave. 

The world needs oil and power from 
oil has come to stay. Let us therefore 
be sensible in learning to handle oil 
in all its uses, with precautions aimed 
at arresting completely its harmful 
effects on man. 

In conclusion I would like to place 
on record the valuable and unstinted 
help afforded me for several years by 
Mr. Frederick S. Mallette of the 
American Society of Mechanical En- 
gineers, also Mr. Otis D. Treiber, 
Consulting Engineer of the Hercules 
Motor Corporation, Ohio. I am in- 
debted also for recent help from 
Messrs. Dale H. Hutchison and 
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William C. Theuman of the Stanford 
Research Institute, California. I am 
also greatly indebted for the willing 
co-operation and much valuable data 
sent to me by Professor Paul Kotin, 
Professor of Pathology to the Univer- 
sity of South California. 

Finally, I wish to thank your 
Executive Council for granting me 
the honour of presenting this Paper, 
and the Chairman of your Council, 
Mr. F. J. Redstone, for his encourage- 
ment and help in the preparation 
thereof. 
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Discussion 


Dr. A. J. Shinnie said that both speakers 
had remarked that the particular harmful 
element in atmospheric pollution was hard 
to isolate, but that the objective of attack 
must be filthy air. Dr. Howell had 
mentioned that there were dangerous 
factors other than benzpyrene. We 
should not aim, therefore, simply at 
trying to reduce the proportion of one 
constituent in diesel fumes, but at the 
abolition of dirty air. 


Alderman Dr. Sakoschansky (South- 
ampton) agreed with Dr. Lawther’s 
statement that “‘ air pollution is a suspect 
aetiological factor in the production of 
bronchitis and lung cancer” ~ Dr: 
Sakoschansky said that in the previous 
year he had had occasion to analyse some 
of the figures relating to deaths from 
bronchitis in the Registrar-General’s 
Report for 1953. 

He had found that the death rate from 
bronchitis in Devon was 53 per cent. of 
the national average and therefore the 
chances of a Devon man dying of bron- 
chitis were half that of Englishmen 
generally. On the other hand, the death 
rate from bronchitis in Salford was 
230 per cent. of the national average, and 
the chances of a Salford man dying of 
bronchitis were four and a half times that 
of a Devon man. 

Some of the figures analysed showed 
that London Boroughs were bad, such as 
Camberwell: 211 per cent.; Fulham: 
172 per cent.; and Hackney: 166 per cent. 
Other figures in percentages, were: 
Wiltshire: 55 (nearly as good as Devon); 
Plymouth: 65 (the best town on the list); 
Hants: 77; Bournemouth: 77; Isle of 
Wight: 89; Sunderland: 95; Liverpool: 
97; Southampton: 99; Portsmouth: 129; 
Manchester: 163. 


The speaker felt sure that in the 
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audience those facts would not fall oni 
deaf ears. Somebody would take note: 
of them. 

Bronchitis was unfortunately a common | 
disease, but it was a most distressing ! 
disease. It often cut a man off in the: 
prime of his life, but it left his intelligence : 
unclouded to the last. It would be a| 
merciful thing to reduce the incidence of 
the disease. 


G. W. Farquharson (Chief Smoke 
Inspector, City of Birmingham) said that 
the conference would appreciate the 
complexity of the research problem, as 
indicated in the progress reports, and 
whilst no constituent in smog or even 
dirty air without fog had yet to be 
identified as a specific irritant to the 
human being, they should well consider 
the stress that Dr. Lawther had made in 
his paper that *‘ The main answer to the 
problem is the abolition of air pollution.” 
The abolition of air pollution was the 
duty of all local authorities and especially 
those in the so-called black areas. Surely 
then it was the enforcement by the local 
authority of the existing law and the 
future legislation that would be an 
important factor. 

Domestic smoke could be minimized by 
the creation of smoke control areas. 
Vehicle pollution called for more vigorous 
action by the police, and industrial and 
commercial pollution by the enforcement 
of the powers given to local authorities. 

Mr. Farquharson then quoted figures 
appertaining to a six months’ period of 
observations on industrial chimneys, 
showing that, by the service of abatement 
notices, the average emissions of excessive 
smoke from 1,037 chimneys had been 
reduced from 10-67 minutes per 30 minutes 
observation, to 1-13 minutes, and how, 
by legal enforcement of the powers given 





to the local authority and by magistrates’ 
orders, improvements in plant and 
reduction of smoke emissions had 
followed. He maintained that much 
could be done by enforcement and that 
advisory action could well be used during 
the course of legal procedure, and he 
contended that advisory work in regard 
to industrial smoke abatement was most 
effective if brought about through the 
strength of statutory measures. 


D. Lister (County Health Inspector, 
Northumberland County Council) con- 
gratulated Dr. Howell on condensing so 
much valuable technical information into 
so little space, and was glad to learn that 
the research necessary for the solution of 
the problem was going on. He com- 
plained, however, that in the meantime 
the other aspect of the problem, the 
emission of visible smoke, was not being 
tackled, and blamed the inadequacy of 
the law rather than the fact that the police 
were alleged to be too busy in other 
directions. He thought the Society might 
usefully examine that point in consulta- 
tion with the police superintendents. 
Dr. Lawther’s bus garage experiments 
were interesting, but were open to the 
criticism that they were carried out with 
vehicles belonging to the L.T.E., whose 
standard of maintenance was better than 
the average. Those findings did, however, 
show the inadvisability of using the lung 
cancer bogy as a weapon against vehicle 
smoke, particularly in the absence of any 
statistics showing an increased incidence 
of the disease among persons with a higher- 
than-average exposure to motor fumes. 
He deplored sensational press treatment 
of the subject and said that the fact that 
diesel smoke was unnecessary, objection- 
able and of no possible benefit to the lungs 
of those forced to breathe it, was surely 
sufficient reason for its elimination. In 
conclusion, he asked Dr. Lawther whether, 
in view of the presence of CO in tobacco 
smoke, any of the experiments with the 
car in London traffic had been carried out 
with the occupants smoking? 


C. H. Crawford (Deputy Public Health 
Inspector, Brierley Hill Urban District 
Council) read the following press report 
from the County Express, Stourbridge, 
21st April, 1956: 

‘** Lorry’s Cloud of Black Smoke ”’ 
‘““A lorry driven up Brettell Lane 

towards Brierley Hill threw out such a 

heavy cloud of smoke black and vapour 

that a following van ran into the back 
of the lorry, Supt. W. Crook said at 

Brierley Hill Court on Thursday. 
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The accident was seen by a local 
industrialist, Mr. E. Meese, who is also 
a Special Constable, and who 
appreciated the cause of it. 

As a result a Manchester lorry 
driver, Sidney Roberts (35), 10 Pelham 
Street, Openshaw, was fined £4 by the 
Stipendiary Magistrate (Mr. Kenneth 
Wood), on a charge of emitting excessive 
smoke, etc., from his vehicle. He told 
Special Constable Meese that he had 
pump trouble with the engine.”’ 

Mr. Crawford added that Mr. Meese 
was the Chairman of the Amblecote 
Urban District Council and, because he 
was a Special Constable, he had been able 
to take action in that case. That was an 
example delegates might well follow. 


H. I. Fuller (Esso Research Limited) 
said that there were several items in Dr. 
Howell’s paper that he would like to 
discuss, but, as time was running short, 
he would confine himself to one point 
only. In his paper, Dr. Howell had said 
that “‘something has been added in the 
form of a pollutant which has taken an 
increasingly significant effect since the 
early part of the °30’s.” He said that 
there Dr. Howell was clearly implicating 
the diesel engine. Mr. Fuller compared 
the situation with the introduction of 
crude mineral oils for lubrication in the 
cotton industry in the 1870’s. As was 
well known, that led to mule-spinner’s 
cancer—but the disease, previously un- 
known, did not become apparent until 
some twenty years later. The idea of a 
prolonged delay before the onset of 
symptoms was now familiar in the study of 
cancer. He mentioned, however, that the 
interpretation of statistics must be made 
with great care. As Dr. Lawther had 
brought out in his paper, for a particular 
cause of cancer to be considered at all 
probable, that cause must generally be 
shown to have existed for some consider- 
able time before cancer became apparent. 
In that particular case, some cause was 
indicated which had been operating since 
much earlier in the 20th century than 
the 3rd decade. 

Mr. Fuller made a plea for more in- 
formation and less emotion about air 
pollution, so that responsibility could be 
placed where it fairly belonged. He did 
not condone bad operation of diesel 
engines, but was sure that coal smoke was 
a vastly greater offender at the present 
time. 


G. C. Smith (Chief Public Health 
Inspector, Kingston-upon-Thames) said 
that they must appreciate the foresight of 


those who had prepared the conference 
agenda for an opportunity to discuss the 
problem of air pollution from road 
vehicles. Whilst he was not able to 
comment on the scientific findings of 
Dr. Howell, he had always been of the 
opinion that, even in the absence of 
evidence on that subject, the exhausts 
from badly maintained diesel engine 
vehicles could do nobody any good. 

He had seen some appalling cases of 
serious pollution, the most recent having 
been that of a lorry conveying bricks. 
An area of two square yards of the face 
of the bricks which formed the load was 
blackened. It did not need much 
imagination to appreciate the extent of 
the trail of pollution left by the vehicle 
on its way. 

From all that one saw on the roads, the 
outstanding fact appeared to be the laxity 
of the police. In November last year a 
member of the police force had written to 
a daily paper complaining of the fumes 
he was forced to endure whilst on traffic 
duty. He, like most of his fellows, 
appeared to be ignorant of the police 
powers in the matter. 

Mr. Smith had seen a reference in an 
Annual Report of a Police Chief that four 
prosecutions had been taken in respect of 
nuisance from road vehicles, and, upon 
inquiring if any difficulty had been 
encountered in proving the cases, he 
received the following reply: 

“The wording of the appropriate 
regulation of the Motor Vehicles (Con- 
struction and Use) Regulations is such 
that, generally, a prosecution requires 
evidence of a technical nature to con- 
clusively prove the offence. There is 
not the slightest doubt that it is because 
of this that prosecutions are relatively 
rare. 

“It is known, however, that the 
question of an amendment to the 
Regulations is under consideration and 
this might well result in a greater 
number of prosecutions.”’ 

Mr. Smith felt that the last paragraph 
was interesting and he had been informed 
that the Home Office was not very happy 
with the present wording of the Regula- 
tion. In his opinion, however, the 
Regulation, as it stood, was workable, and 
the police could, if they wished, retain or 
train technical staff to assist in proving 
their cases. Evidence was also lacking of 
any informal action that was being taken 
by the police. 

The emphasis, Mr. Smith submitted, 
should not be laid on the words in italics 
in Dr. Howell’s paper, but on the first part 


of the Regulation, namely, “‘ the emission 
of which could be prevented or avoided.”’ 
He felt that the Society should do all 
in its power to rouse public opinion on 
the emission of exhausts from road 
vehicles, as much of the work they were 
doing in other fields would be, to a large 
extent, nullified. It must be remembered 
that in most districts that form of pollu- 
tion was more serious than any other. 


Alderman Mrs. Douglas Bolton (London 
County Council) said that anyone driving 
uphill behind a diesel engine would accept 
Dr. Howell’s statement that this type of 
engine produced from 10-100 times as 
much soot as a petrol engine (particularly 
the 100 fold). Even if the fumes were less 
noxious than petrol engine exhaust, they 
were certainly more nauseating; indeed, 
it would be interesting to know how many 
accidents had been caused by motorists 
taking an all-too-slender chance of passing 
such a vehicle because they could not 
stand the diesel exhaust. 

It might be that manufacturers of diesel 
engines, perhaps in collaboration with the 
D.S.I.R., could design improvements to 
confine the operation within the non- 
smoking range, or it might be that the 
engines could be fitted with exhaust 
washing appliances. Mrs. Bolton under- 
stood that all diesel locomotives in coal 
mines were fitted with exhaust condition- 
ing boxes and perhaps Dr. Howell would 
comment on that appliance for heavy 
goods vehicles. 

It was fully understood that the general 
problems of air pollution were accentuated 
in a closed space and it might be of interest 
to quote the L.C.C’s experience with the 
atmosphere in the road tunnels under the 
Thames. Regular examination was made 
to ensure that the ventilation supplies in 
the Thames tunnels was adequate to keep 
the pollution from gases within acceptable 
limits, and recently a steady increase in 
black suspended matter relative to the 
other pollutants had been recorded. That 
was attributed to the greater proportion 
of diesel-engined vehicles in the traffic. 
It did seem reasonable to attempt to 
control by regulations the faulty running 
of diesel engines, and fines might be 
imposed for smoky exhausts. 

Mrs. Bolton also stated she was one of 
a large number of involuntary consumers 
of diesel exhausts, and, speaking as a non- 
technical person, had yet to be convinced 
that the increased use of diesel engines for 
transport on road and rail was not a 
retrograde step. She would like to see 
more research on electrically propelled 


vehicles. 


Dr. S. G. Burgess (Scientific Adviser, 
London County Council) stated that in 
addition to the pollutants mentioned in 
Dr. Lawther’s paper there was a possible 
contaminant in this age in the form of 
radio-active dirt in view of the growing 
importance of nuclear energy, and that 
should be borne in mind. Amongst many 
other aspects of air pollution being 
examined in the London County Council’s 
laboratories, that matter was receiving 
attention. 

The radioactivity of dust was a difficult 
matter to assess and the results published 
by different workers had not shown com- 
plete agreement. The amounts varied 
with atmospheric conditions, the major 
effects at present being those naturally 
occurring, although some dust from 
nuclear weapon tests in distant parts of 
the world was always present. Dr. Burgess 
also stated that work was being carried 
out in the County Hall laboratories to 
establish the normal levels so as to have a 
definite basis for comparison with future 
conditions. It was, of course, necessary 
to be able to estimate how the radioactivity 
was made up to detect its source, and he 
felt their methods enabled that to be done. 


G. H. Wilkinson (Chief Public Health 
Inspector, Corby Urban District Council) 
said that his Council had for some time 
been notifying operators of diesel vehicles, 
which were seen in Corby to be emitting 
abnormal exhaust fumes, of that fault, and 
asking for their co-operation in reducing 
the nuisance. So far his Council had had 
friendly and co-operative replies to the 
letters. 


Dr. Lawther, in introducing his paper 
said that it was important to realize that 
what was called smog in Los Angeles was 
an exotic lachrymatory haze and contained 
neither smoke nor fog. It was dangerous 
to try to apply the results of research on 
that problem to the totally different con- 
ditions obtaining in Britain. 

Replying to questions, he said that the 
criticism of the preliminary results of the 
diesel bus garage experiments was invalid. 
It was wise to have begun research in a 
poorly ventilated garage where there were 
many well-maintained vehicles belonging 
to a major user. There were excellent 
health statistics available on London 
Transport workers. If the experiments 
showed there to be no hazard, the standard 
of maintenance set by London Transport 
would be a target for other diesel users. 

Dr. Lawther told Mr. Lister that the 
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in the carbon 
were all non- 


passengers in the car 
monoxide experiment 
smokers. 

He said he had many criticisms of Dr. 
Howell’s interpretations of the literature 
but there was not time to deal with more 
than one particularly important error. 
Dr. Howell had said that the benzpyrene 
derived from tobacco was trifling com- 
pared to that found adsorbed in oil soot. 
In fact there were very small amounts of 
benzpyrene in cigarette smoke and in 
diesel soot. The smoking of 40 cigarettes 
per day leads to the inhalation of the same 
amount of benzpyrene as from the general 
urban atmosphere in which by far the 
greatest proportion of benzpyrene came 
from coal smoke. The amount of benz- 
pyrene inhaled from diesel exhaust was 
minute compared to that from cigarettes 
or coal smoke. Dr. Lawther said he was 
distressed that in their eagerness to blame 
the diesel engine for the rise in the lung 
cancer rate people were ignoring the work 
of Doll and Bradford Hill who had shown 
an incontrovertible association between 
smoking habits and the incidence of lung 
cancer. 


Dr. Handley Howell, replying to the 
discussion, said that Dr. Lawther, in his 
comments, had emphasized the great 
atmospheric differences prevailing in Los 
Angeles and in this country, and disputed 
the fact that smog, such as occurs in Los 
Angeles, could occur here. It had not 
been his intention in his paper to suggest 
a comparison in that way, as the con- 
ditions were obviously so different. At 
the same time, the effects of inversion 
occurred in this country at times when we 
experienced severe fog in cold, anticyclonic 
weather. The only difference was that we 
lacked the great contrast in temperature 
and intensity of U.V.R. Whilst this 
lessened the occurrence of ozone and its 
subsequent effects, there was no doubt 
that this was present in our city atmos- 
pheres on those occasions. 

Whilst congratulating Dr. Lawther and 
his team on their research work, he had to 
state that the tests carried out on two 
occasions in the L.T.E. Bus Garage were 
not in any way convincing. One did not 
expect the emission of any 3:4 benzpyrene, 
or an appreciable increase of other 
pollutants to be emitted from 10 per cent. 
derated diesel in perfect mechanical con- 
dition and working under no load. 

With regard to the remarks by Dr. A. J. 
Shinnie and others in connection with 
isolation of dangerous pollutants, he 
entirely agreed that the obvious course to 


adopt was to eliminate the fumes com- 
pletely. It must be remembered that the 
effects of individual pollutants, and indeed 
all the pollutants collectively, showed 
great variation. As far as cancer was 
concerned, it was likely that a combina- 
tion of certain pollutants, repeated in 
small doses over a considerable period, 
was a most dangerous state of affairs. 

The remarks of Alderman Dr. 
Sakoschansky (Southampton) regarding 
chronic bronchitis brought home _ the 
truth of the tragic amount of such in this 
country. It was agreed, he thought, by 
all, that this disease certainly predisposed 
lung cancer, and he had little doubt that 
the products of the internal combustion 
engine contributed largely, if not as much, 
to that state of affairs as the smoke from 
chimneys. 

Mr. H. I. Fuller (Esso Research Ltd.), 
and Dr. Lawther, had criticized his 
remarks regarding the change in the 3rd 
decade of this century, and stressed the 
pomt. that, to produce cancer, the 
causative agent must be shown to have 
existed for a considerable time. Here 
again they were up against several factors, 
the susceptibility of the person, chronic 
respiratory disease such as bronchitis and 
probably the degree of concentration, 
together with the time factor. Whereas 
a person might be exposed for only short 
periods daily, others might be compelled 
to breathe the substances into their lungs 
during the whole 24 hours. Patients who 
had developed skin cancer after handling 
crude oil, tar, etc., had, in many cases, 
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done so for relatively short periods of 
time, others after a great number of years. 
Again, malignant tumours in the lungs of 
mice had been produced. in a little over a 
year. It did not therefore follow that one 
could fix any definite time period for such 
a condition to develop. 

In his remarks on benzpyrene content 
of diesel fumes, Dr. Lawther considered 
that the major portion of this substance in 
urban atmosphere was derived from coal 
smoke. Other workers had proved that 
the amounts derived from petrol and 
diesel engine exhaust, running in mal- 
adjustment, were considerable. It seemed, 
therefore, that the balance of guilt between 
the two sources must vary considerably, 
dependent upon traffic concentration and 
coal-firing in any particular area. This 
left the whole question open to some 
doubt. 

A factor which had not sufficiently been 
appreciated in the discussion was that 
perhaps the most important of all 
atmospheric pollutants emitted by badly 
adjusted diesel engines was the soot. This 
had been proven to be the vehicle for many 
of the potentially dangerous carcinogenic 
agents. 

The law as it stood did cover that aspect, 
though for various reasons the police had 
not pursued the matter energetically. As 
things stood they were told that there was 
no immediate likelihood of an alteration 
in the law, but they must endeavour, by 
the force of public opinion, to get the 
present law enforced. 


JAW AY ob ORC LEAN ATR 
By 
D. P. Welman, M.I.Mech.E., A.M.I.E.E. 


The objective of clean air is common 
ground to all of us at this meeting. 
We are all agreed what we want: the 
question is only how we are to get it. 

Part of the answer lies in legislation. 
Through the passing of the Clean Air 
Act we shall have the means to 
prevent the emission of smoke, which 
means in the case of householders, a 
virtual prohibition on the use of 
smoky coal. But that is only part of 
the story. The next step is to decide 
which of the alternative fuels should 
take the place of coal. 


Electricity and Oil 

We have all seen impressive statist- 
ical estimates of the phenominal rate 
of growth which is to take place in 
electricity and oil supply over the 
next 10-15 years. 

The advance of these fuels is, 
indeed, likely to be rapid. But so, too, 
is the rate of advance in the total 
demand for fuel. With rising living 
standards more and more energy is 
placed at the disposal of each one of 
us, not only at work—but also in our 
homes. 

In fact, these estimates show that 
in 15 years’ time Britain’s homes will 
need an additional 13 million tons of 
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coal (or the equivalent of coal in 
other fuels) annually. And if we 
assume that electricity and oil advance 
at the maximum rate which is reason- 
ably practicable, and double their 
supply in these 15 years, then they 
could just manage to provide this 
extra 13 million tons. 

In other words, if we relied on 
electricity and oil for the expansion of 
smokeless fuel supply in the next 
10-15 years we would probably find 
at the end of that time that just as 
much smoke was being poured into 
the atmosphere from domestic grates 
as there is at present. All that we 
would have achieved would have been 
to prevent the rise in comfort standards 
from bringing about an increase in 
the amount of smoke. 


The Main Solution—Coke 

If we really want to come to grips 
with this problem of the 19 million 
tons of smoky coal burnt in household 
grates in the “‘ black’ areas we need 
the help of all the smokeless fuels. 
And, in particular, since we are 
trying to displace a solid fuel used for 
long-period heating, where low unit 
cost per therm is more important than 
rapid adjustment or ease of control 


we should preferably find a smokeless 
solid fuel. 

The Beaver Committee examined 
the possible sources of sinokeless 
solid fuel supply and came to the 
conclusion that gas coke must provide 
‘“the main solution’’. They set a 
target for our industry: to replace 
some 10 million tons of smoky coal 
in the next 10-15 years, mainly by 
increased sales of coke. 


Can We do it? 

How do we view this target? Is it 
too much for our industry? The 
answer is clear—there is no reason 
whatever why we should not produce 
the required amount of coke during 
the period stated. 

At present the gas industry pro- 
duces about 10 million tons of coke 
for sale annually, and if we were to 
replace one ton of coal by one ton of 
coke (which would give each con- 
sumer 25 per cent more heat in his 
home than he had before) then we 
would have to double our output 
over the next 16-13" years. In. fact, 
this would mean that the gas in- 
dustry would advance at the same 
rate during this period as is generally 
estimated for the progress of elec- 
tricity and oil in domestic use. (5 per 
cent per annum). It would be rapid 
progress—but no more than we 
actually recorded in the immediate 
post-war period (1945-51) and there 
is no reason whatever why we should 
not be able to achieve it. 

But, in practice, our share in the 
smoke abatement programme could 
be met with a much smaller rate of 
production increase. Allowing for 
the efficiencies with which the fuels are 
used (as stated in the Ridley Report, 
Table IV), one half of the heat 
given by 10 million tons of domestic 
coal could actually be replaced by 
4 million tons of coke, and the other 
half by 700 million therms of gas. 


If we could supply gas and coke 
on this “‘ half and half’? basis then 
we would be selling the two fuels in 
the proportion in which they emerge 
from the carbonizing process and 
consequently we would need to in- 
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crease the scale of our carbonizing 
production by only about 40 per cent 
over the next 10-15 years. That means 
an annual rise of production of only 
2 per cent, which would represent a 
very modest rate of progress for an 
industry that has increased its sales 
by an average of 4 per cent annually 
over the past 15 years. 

In practice, the annual rate of 
increase required will probably be 
somewhere between these two ex- 
tremes of 2 and 5 per cent—depending 
on the proportion of coke to gas in the 
fuel that we sell to replace coal in the 
smoke control areas. The greater the 
proportion of coke above the “half 
and half’? mark, the more we should 
have to increase the scale of our 
carbonization. But whatever the 
answer may be, within these limits, 
it is clear that there is nothing im- 
practicable in the task. 


Is There Enough Carbonizing Coal? 

If the gas industry can cope quite 
easily with this programme then what 
about the coal that it needs to make 
coke? Will there be enough of that? 

This is one of those points where a 
misunderstanding has been fostered 
in the process of trying to get people 
to appreciate an important truth. Of 
course, it is true that coal is in short 
supply in this country and we should 
do our best to economise and to use 
it most efficiently. That is, in fact, 
the gas industry’s mission in life. It 
is also true that carbonizing coals, 
in particular, are scarce and likely to 
become more so as the better seams 
of coal are gradually exhausted. 

But we must get this problem into 
its proper perspective. The total 
annual production of the recognised 
carbonizing coals in this country is 
about 130 million tons, or substan- 
tially more than half of the total coal 
output. And of this 130 million tons 
only about 55 million tons are actually 
carbonized. The remaining 75 million 
tons: are burned direct: on Sopéa 
grates or used for steam raising and a 
variety of other purposes, all of which 
would be equally well satisfied by 
coals unsuitable for carbonization. 


The position, therefore, is_ this. 
Apart from the coals actually being 
used in the carbonizing industries 
to-day there is a further tonnage 
of carbonizing coals amounting to 
about one and a half times as 
much as they are using now. And 
this additional tonnage is not some 
vague reserve that might be dug up in 
future years, but coal actually available 
here and now—coal, moreover, which 
is at present being used for purposes 
where its efficiency in supplying heat 
is far lower than it would be if it were 
carbonized. 


And even this is not the whole 
answer. The gas industry, having 
developed over the years methods for 
carbonizing these well-established 
‘‘carbonizing coals’? has not been 
resting on its laurels. We realize that 
in this competitive world of rival fuel 
supplies we have to seize every oppor- 
tunity to cut costs, while maintaining 
the quality of our product. Con- 
sequently, we need to be flexible in the 
choice of the coals that we process, 
and we must take advantage of the 
chance to save money by using the 
cheaper ‘‘ non-carbonizing’’ coals. 
With this object in view, the industry— 
and in particular the North Western 
Gas board—has developed techniques 
which enable us to use our existing 
plant to process coals that were not 
previously regarded as suitable for 
carbonization: and to do it without 
offsetting the saving on coal price by 
lower operating efficiency. 


I think it is fair to claim, therefore, 
that this bogy of shortage of carbon- 
izing coal can be dismissed from our 
minds in considering the Clean Air 
Programme. Or, to put it more 
soberly in the language of the Beaver 
Committee: ‘“‘ After making due allow- 
ance for obstacles....” Ge. diffi- 
culties in redistributing carbonizing 
coal now used for other purposes) 
= 2 -\it-1s' considered that, the coal 
needed for an expansion of carbon- 
ization can be made _ available.”’ 


(page 73). 


Is Coke Expensive? 
One ton of domestic coke in Man- 
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chester costs 152/6d. One ton of 
Group 4 coal, which is the coal most 
commonly used by _ householders, 
costs 133/8d. On the basis of these 
prices, coke is about 15 shillings per 
ton cheaper to use than coal. This is 
not an.error in arithmetic but a 
statement of fact, based on the relative 
efficiences of the two fuels. 

If you burn one ton of coke in a 
modern grate, of the type which we 
sell for use with this fuel, you will 
obtain enough heat to keep your living 
room warm for 106 days in the winter 
(15 hours heating each day, at the rate 
of a 2-bar electric fire). If you burn 
one ton of coal on the same appliance 
you obtain only 84 days’ heating. 

Consequently, to compare the cost 
of the two fuels you must compare 
the cost of one ton of coke with the 
cost of the amount of coal that will 
give 106 days’ heating—namely, 14 
tons. And 14 tons of Grade 4 coal 
costs: 167/ld. Thus. coke, at. 152/6d. 
per ton is 14/7d. cheaper than coal. 

Just in case anyone should think 
that this is some sort of conjuring 
trick, one may refer again to the 
Beaver Report. ‘‘ Coke’’ says the 
report (para. 80) “‘is so much more 
efficient (than coal) when used with 
reasonable skill in a suitable appliance 
that the cost of a useful therm from 
coke is appreciably less than for house 
coal.” The expression: “useful” in 
this context means the actual amount 
of heat value delivered to the consumer 
after allowing for efficiency of burning, 
and one therm’s-worth of such heat 
is equivalent to a day’s heating 
(15 hours) at the rate of a 2-bar 
electric fire. 

If we refer to the figures in Appen- 
dix X of the Beaver Report and bring 
them up to date to conform with 
current prices we obtain the following 
comparison of the cost of a day’s 
heating in Manchester: 


Cost per Day’s Winter Heating on a 
modern grate: 


Coal 
Price per ton (Group 4) 133/8d. 
Useful heat content per ton 
(no. of days’ heating) 84 
Cost per day [9:td. 


Coke 
Price per ton 152/6d. 
Useful! heat content per ton 
(no. of days’ heating) .. 106 
Cost per day doe wld 
It comes to this, therefore. If you 


buy coke to provide 106 days’ heat 
(i.e. one ton) then you purchase this 
amount of heat for 152/6d., or about 
10 per cent less than you would have 
to pay for the same amount of heat in 
the form of coal (14 tons: 167/1d.) 
Or, to put the same thing differently, 
for every day’s-worth of effective heat 
actually delivered into your home you 
pay 17.3 pence if it is taken in the form 
of coke, which is about 10 per cent 
less than you would have to pay if you 
took it in the form of coal (19.1 pence). 


The Appliance 


Coke is an efficient fuel because the 
smoke-producing substances, which 
cannot be efficiently burned in an 
open fire, have been removed from it. 
But if you place a pile of coke on the 
ground and put a match to it you will 
find that this high-efficiency fuel gives 
a very low-efficiency service. 


This is more or less what happens if 
you burn coke in an old-fashioned 
grate where no effective control of the 
air-flow to the fire is provided. What 
is needed is a modern grate in which 
the. ait.. current, under.the:, fire. 4s 
directed at the point where it can 
efficiently sustain the process of 
burning. Preferably, also, there should 
be some controlled restriction of the 
chimney aperture to regulate the 
overall volume of the air flow. 


The installation of a modern grate 
of this kind is a very simple matter and 
most of the houses built by local 
authorities since the war have in fact 
been fitted with grates that measure 
up to the standard required:. The 
problem in the smoke control areas 
will be to persuade householders in 
the older houses to install these 
appliances. But here again, there has 
been a tendency to exaggerate the 
difficulties that may arise. In the 
North Western Area we have been 
installing grates at the rate of about 
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10,000 a year and judging by the very 
flourishing condition of the trade 
among ironmongers and heating con- 


cerns, these firms have probably 
succeeded in selling a still larger 
number. 


The cost of an efficient coke grate 
complete with gas ignition is about 
£5 12s. Od. and the consumer who 
changes over from an old-fashioned 
coal fire to this appliance can ‘save 
the whole cost on his fuel bill in one 
year. But even apart from any com- 
pensating fuel saving this is surely a 
very small gnat to swallow in relation 
to the benefits of smoke abatement and 
the comfort and cleanliness offered by 
coke burning and when we consider 
that such a grate with all its trimmings, 
can be acquired on hire purchase with 
a deposit of 12 shillings and 11 quar- 
terly -payments off 10s, 10d. “them 
surely, we must agree that in this age 
of mass markets for television sets and 
holidays abroad, the fuss that has 
been made over the difficulties entailed 
in converting appliances to efficient 
smokeless fuel burning is really quite 
unnecessary. 


There are; of“course,~ hard cases 
where either the poverty of the house- 
holder or the poor condition of the 
existing fireplace may make conversion 
difficult. But for these cases we have 
the machinery of assistance by the 
local authority—supported by the 
Treasury—and where the conversion 
is compulsory it is only right that such 
help should be given. In general, 
however, we need not fear that either 
as individuals or as taxpayers we will 
be saddled with any crushing burdens 
through the conversion of the 7 million 
open grates in the “‘ black ”’ areas. 


Making Better Fuel 


‘* Coke ”’ is, of course, a broad term; 
hike “ coal’ or “cheeses? itxcovers! a 
wide variety of products, some of 
them desirable and others less so. 


*“When we speak of coke,” said 
the Beaver Committee, “‘we mean a 
high quality free-burning fuel that will 
be completely satisfactory to the 
domestic consumer when used in 


modern appliances.” And then:** We 
have seen areas where such coke is 
provided and used with full satis- 
faction. A great deal of the coke now 
produced, however, is not of this 
quality and measures must be taken 
to provide an improved fuel....” 


This is a quotation from the Beaver 
Report, but it might well have been a 
quotation from one of the internal 
memoranda of the North Western Gas 
Board some two or three years ago— 
and no doubt it will be equally true 
of other Areas as well. There is a 
tremendous drive in progress through- 
out the industry to obtain the high and 
consistent standard of quality which 
the Beaver Committee established as 
our target. This drive has been 
necessary because the gas industry is 
after all primarily a gas industry, and 
until the emphasis changed with the 
Clean Air Programme our production 
and selling policy was mainly geared to 
the gaseous product. But now we 
are on the move, and we are deter- 
mined to satisfy the requirements of 
this new market that has been opened 
up for us. 


The main requirement for an open 
fre fuel is ‘“burnability’’ or “free- 
burning’? as the Beaver Committee 
called it. The fire must reach a cheerful 
glowing stage rapidly after lighting and 
it must pick up quickly after being re- 
charged. This is not as easy to achieve 
with coke as with coal. But there are 
various ways of tackling this problem 
and we have made headway with all of 
them. 


By choosing coals for carbonization 
which are themselves more easily 
‘* burnable ’’—such as those from the 
Scottish and East Midland coalfields— 
we obtain a coke with an open porous 
structure which is highly “‘ burnable ” 
By careful supervision of the carbon- 
izing process in order to prevent 
excessive ‘‘ cooking ’’ of the coal we 
retain the reactive properties in the 
coke which allow it to burn freely. 
By the installation of efficient coke 
screening plant and by making the 
fullest use of such plant we secure a 
uniformity of grading within the 
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sizes required for open fires (2” x 1”) 
which ensures the maintenance of a 
satisfactory air flow through the fuel 
bed and thereby again substantially 
improving the burning quality of the 
fuel. 


Progress in all these directions is 
carefully supervised and for some 
time now regular sampling cf coke 
production to examine not only the 
burning characteristics, but also the 
general quality of the coke in a wider 
sense (ash and moisture content, shale, 
etc.), has been the practice in the 
North Western Area. Similar pro- 
cedures are in force elsewhere. The 
results of these tests are related to the 
type of coal used and the method of 
plant operation at the point where 
the coke was produced, and—within 
the inevitable limitations of choice of 
coal qualities available to us—we are 
applying the lessons from this infor- 
mation directly to our coal purchasing 
and production policy. 


On the marketing side, we have 
introduced a scheme of incentives for 
merchants who provide a high stan- 
dard of technical advice and service to 
the consumer. Within our own 
organization we are giving increasing 
attention to the training of staff to 
advise and assist the consumer in all 
aspects of satisfactory coke burning. 
Collaboration between our under- 
takings and the local authorities in the 
“black” areas is very close and 
cordial, and both sides are conscious 
of working towards a common aim. 


While it will no doubt be most 
encouraging to everyone to feel that 
the gas industry is doing everything 
in its power to raise coke to a point of 
maximum efficiency as an open grate 
fuel, and to ensure that it shall arrive 
in the consumers’ cellar consistent in 
size and quality, we must still ask 
ourselves whether we have in coke 
the ideal smokeless fuel. 


It is true that with the exception of 
certain patent fuels, the maximum 
output for which is limited by the 
source of raw materials and similar 
circumstances, coke is indeed at the 
moment the only solid smokeless fuel 


available to us in sufficient quantity 
for our major task of cleaning up the 
atmosphere. It is, moreover, a highly 
efficient fuel from an economic stand- 
point when properly burnt in suitable 
appliances. 


Given the availability of a sufficient 
quantity of good quality coke, there- 
fore, clean air could be achieved very 
rapidly through legislation and the 
subsidizing of suitable appliances 
where necessary, but quite obviously 
the ideal approach to this important 
problem would be found if we could 
offer to the public for use in the open 
grate a completely smokeless fuel 
which had all the advantages of coal 
in ease of ignition and psychological 
comfort, without any of its serious 
disadvantages both to the housewife 
and to the country, which arise from 
its smoke characteristics. 


With this in mind, therefore, the 
North Western Gas Board laid down 
a specification for an ideal fuel some 
three years ago, and concentrated 
their technical efforts in developing a 
fuel which would satisfy that speci- 
fication. 


The properties laid down for this 
ideal fuel were: 


(1) That the fire should be capable 
of being kindled using paper and 
sticks, a firelighter, or a gas 
poker, as easily or more easily 
than would be the case with good 
quality coal, and that this ready 
ignition should be capable of 
easy achievement in any kind of 
firegrate. 


(2) That the fire once kindled 
should rapidly achieve its full 
heat output, and maintain that 
output without frequent atten- 
tion. 


(3) That once the newly lighted fire 
had reached normal burning 
condition, its appearance should 
be such as to give the same 
psychological satisfaction as can 
be obtained from the coal fire 
using good quality coal—a 
matter which is still, and is 
likely to remain for some time, 
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of considerable domestic im- 
portance. 

This demands that when giving 
full heat output the fire should 
not have a fierce appearance, 
and should burn with a satis ‘ying 


cheerful flame. 


(4) That the fuel itself should burn 
equally freely and satisfactorily, 
irrespective of the ‘size of the 
pieces. 

This requirement is important 
in order to obviate the dis- 
advantages of the slack that 
accumulates from coal in hand- 
ling in the cellar, and which can 
normally be used only for 
banking up conditions at night. 


(5) That the fuel itself should be 
completely clean to handle so 
that a domestic fire could be 
stoked if necessary without a 
shovel or tongs. 


(6) Finally, that the fuel should be 
absolutely smokeless in use. 


It will be seen that the full require- 
ments of this specification, taken 
together, cannot be found at the 
present time in any type of solid fuel 
at present available. 


So successful has been our attack on 
this problem that the Board are now 
producing two fuels which they have 
called “‘ Thermalite ’’ and “‘ Thermax”’ 


The first named completely satis- 
fies in every respect the specification 
outlined above, and has already been 
brought from the pilot stage to full 
stage production. The board feel 
that “‘ Thermalite ’’ can and will offer 
one of the greatest advances yet made 
in the campaign for clean air, and will 
satisfy in the fullest measure the 
objectives of the Beaver Committee. 


It should be remembered that there 
are probably up to 10 million houses 
in the country as a whole which still 
have a considerable number of years 
of useful life before them, but which 
are unlikely for a variety of reasons 
to be provided at any time in the future 
with special coke burning appliances. 
For such homes “ Thermalite ’’ pro- 
vides an immediate answer without 


capital outlay on the part of the 
householder. 


‘** Thermax ”’ is a somewhat different 
fuel, having high density in addition to 
ready ignition and _  long-burning 
characteristics. This fuel is likely to 
prove ideal for the closed or openable 
stove, the solid fuel cooker, and for 
the provision of hot water and central 
heating. It is also readily ignitable 
and entirely suitable for use in the 
open grate though, unlike “ Ther- 
malite’’, it presents a somewhat 
uniform appearance. 


While it is not proposed to introduce 
‘** Thermax’”’ to the market immed- 
iately, it is hoped on the other hand 
that ‘‘ Thermalite ’? may be available 
to the market in quantity during the 
coming winter. 


Conclusion 


To sum up. Briefly, it comes to 
this. We in the gas industry have a 
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very important part to play in the 
provision of smokeless air that cannot 
be met by electricity and oil. There is 
no technical obstacle in the equipment 
of our industry to prevent our meeting 
the demand; and there is no lack of 
suitable coal with which to do it. The 
price of our coke is fully competitive 
with coal and the cost of the necessary 
appliance is small in relation to the 
benefits which the consumer and 
society in general will derive from 
coke burning. The quality of our coke 
is being steadily improved and new 
fuels are being developed to meet the 
special need of the ordinary open 
grate. 

On behalf of the North Western 
Gas Board, therefore, and also on 
behalf of the industry as a whole, I 
would say to this conference: Go 
ahead—as fast as administrative pro- 
cesses and human considerations will 
allow. Give us the zones, and we will 
supply them. 


BRE PR ODM TiN 


OP SORID: SMOKELESS: FUEL 
By 
W. Idris Jones, C.B.E., 
B.Sc., Ph.D.,F.R.1.C., M.1.Min.E.,M.1.Chem.E., F.Inst.F. 


The report of the Beaver Com- 
mittee on air pollution, the essential 
features of which have now been 
embodied in the Clean Air Act, laid 
emphasis on the amount of smoke 
that is produced by domestic chimneys. 
Although, according to their figures, 
more than half the total amount of 
smoke in this country is produced by 
industry, domestic chimneys produce 
more than twice as much smoke per 
ton of coal burnt; moreover, this 
smoke is discharged into the air at a 
low level, where its harmful effects are 
accentuated. No cure can, therefore, 
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be found for the heavy smoke pollution 
of our cities and towns until the 
domestic chimneys are adequately 
dealt with. The Committee recom- 
mended that within a space of 10 to 15 
years the 19 million tons of bituminous 
coal per year burnt domestically in the 
** black ” areas should be replaced by 
the equivalent amount of smokeless 
fuels, and for this purpose they defined 
that coal containing not more than 
20 per cent of volatile matter could be 
regarded as smokeless. Apart from 
this arbitrary criterion, the Committee 
gave no definition for smokeless fuels, 


but it is clear that, in addition to 
electricity, gas, and low-volatile coal 
the term may be taken to include all 
sorts of coke and manufactured 
carbonized solid fuels. 


The introduction of this new policy 
will give the National Coal Board two 
main tasks to carry out. The first of 
these is to arrange that the large 
quantities of bituminous coal dis- 
placed from the smokeless areas are 
made available for conversion into 
electricity, gas, coke, or other types of 
manufactured smokeless fuel. The 
second is to increase their own pro- 
duction of manufactured smokeless 
fuels, and this will call for a vigorous 
development programme to translate 
into commercial production the results 
of the research work at the Board’s 
Research Establishments and other 
establishments. 


In order to see where all this smoke- 
less fuel is going to come from, the 
existing coal supply position must 
first -be. examined. “Ihe fact. that 
emerges at once is that coal of all 
types is going to be in short supply 
for quite a few years to come, mainly 
because of the apparently insatiable 
demand for electricity: in this country, 
as in many others, this demand appears 
to double itself every ten years, and 
there is absolutely no sign of slacken- 
ing off. The second factis..that 
although this country is fortunate in 
possessing very large reserves of coal, 
ranging from anthracites to high 
volatile coals, the bulk of the reserves 
consist of types that are not naturally 
smokeless. And any supplies of coal 
that may, i the long run, be made 
available when the extra supplies of 
electricity generated by atomic power 
have overtaken the increased demands 
will also be of this type. 


The Smokeless Fuels 


The natural smokeless fuels falling 
within the definition adopted by the 
Beaver Committee are anthracite, 
dry steam coals, and coking steam 
coals with volatile content not exceed- 
ing 20 per cent. By far the largest 
part of the output of these coals comes 
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from the South Wales coalfield, with 
smaller amounts from Scotland and 
Kent. The Board are sinking two 
new anthracite pits and plan to in- 
crease the production of anthracite 
in South Wales to 4 million tons a 
year. In ten years’ time an additional 
three-quarters of a million tons a year 
of anthracite may be available for the 
domestic market, together with a 
similar increase in the output of dry 
steam coal: these figures are small 
compared with the Beaver Commit- 
tee’s estimated requirement of 14 
million tons of smokeless fuels and in 
any case, apart from their cost, these 
fuels are only suitable for closed 
appliances, and in the case of dry steam 
coals, for burning in bar type open 
grates, with adequate draught. 


The manufactured smokeless fuels 
include oven coke, gas coke, low- 
temperature coke, and other carbon- 
ized fuels. Gas coke, which is at 
present the most important smokeless 
fuel, is outside the province of the 
National Coal Board: the annual 
domestic consumption is about 2.7 
million tons. Practically the whole of 
the coke from coke ovens burnt dom- 
estically—about one-third of a million 
tons a year—is produced in N.C.B. 
ovens. Two low-temperature cokes 
are available at present, Coalite and 
Rexco, both suitable for use in open 
grates. The last of the existing types 
of manufactured smokeless fuel is 
Phurnacite, a specialized premium 
fuel intended to cater for the same 
markets as anthracite nuts, and not 
particularly suitable for use in open 
appliances. 


The increased amounts of smokeless 
fuels envisaged by the Beaver Com- 
mittee can be produced only in part 
by expanding the production of these 
manufactured fuels along the same 
lines as heretofore. All existing 
carbonization processes are selective, 
not only in the rank of coal they 
require, but also in the size, ash content, 
sulphur content, and other factors. 
Conventional gas making, for instance, 
requires coals which give good yields 
of gas of high calorific value and a coke 


strong enough to stand up to handling 
and to transport; and if this coke is to 
be burnt with satisfaction in open 
grates it must be reactive and have a 
low content of ash. Good coking 
coals, also, are in increasing demand 
for the manufacture of metallurgical 
coke, and so attempts are being made 
to extend the range of coals that can 
be used for coke manufacture. The 
most direct way of doing this is by 
blending the coking coals with other 
low-rank coals before they are charged 
to the coke ovens, and blend composi- 
tions and coking conditions can be 
worked out in advance from lab- 
oratory tests including measurements 
of viscosity of the blends in the plastic 
range, followed by pilot plant tests. 


The coal from which Coalite is made 
is also suitable for the manufacture of 
gas, so in considering the question of 
expanding supplies the rival claims of 
the gas industry have to be borne in 
mind. Rexco is made from coals of 
lower rank, and although the require- 
ments are rather narrow, production 
of coals of this type is likely to 
increase in the future. Even so, sub- 
stantial increases in the production of 
Coalite and Rexco are in hand. 


Phurnacite represents the ideal type 
of smokeless fuel for closed appliances, 
since it consists of lumps which are 
uniform in size, shape, and properties, 
and a fuel of similar type for use in 
open appliances would obviously be 
attractive. In the Phurnacite process 
fine dry-steam coal mixed with pitch 
is pressed into briquettes which are 
then carbonized in ovens. Unfortu- 
nately, the range of coals that can be 
used in this process is small, and these 
coals are not very plentiful now nor 
likely to be so in the future. The 
Phurnacite plant is located at Aber- 
aman, in South Wales, and further 
expansion of the output is limited by 
the availability of suitable dry-steam 
coals in the Aberdare area and by the 
distance of the plant from the potential 
markets of the Midlands and the 
North of England. 


The major output of coal in this 
country is shifting all the time towards 
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the coals of lower rank and higher 
volatile content, and although the 
Phurnacite process could be expanded 
to a limited extent within the range of 
suitable coals, any attempt to produce 
smokeless fuels on the scale required 
for open-grate fuels—that is, up to 
14 million tons a year— will be obliged 
to start with these high-volatile coals 
as raw material. When the Phurna- 
cite process is applied to other types 
of coal, the briquettes either swell and 
flow into a solid mass or crumble and 
fall to pieces. In an attempt to extend 
the range of coals that can be used, 
however, it has been found that a 
Kent coal fairly similar to the South 
Wales coking steam coals and the 
latter coals themselves can be made 
suitable for this treatment by a mild 
oxidation process which reduces their 
fluidity and agglutination index. 


Oxidation Process 


This oxidation process has been 
developed to the pilot-plant scale at 
the Board’s Coal Research Estab- 
lishment, at Stoke Orchard near 
Cheltenham, with a throughput of 
about 1 ton per hour. The oxidation 
is carried out in a fluidized-bed reactor, 
using a technique developed in the 
petroleum industry. In this process 
hot air or hot gas is bubbled through a 
bed of finely powdered coal until the 
coal particles are suspended in the 
stream, giving the appearance of a 
boiling fluid. The plant is fitted with 
automatic control of the bed temper- 
ature and safety devices for shutting it 
down in the event of a failure. The 
resulting oxidised coal follows the 
normal procedure in the Phurnacite 
process, and gives briquettes of high 
quality. 

The coal emerges from the oxidizer 
at a temperature above 375°C., and 
briquetting is normally carried out at 
80°C.: it seems a pity to cool the 
oxidized coal down for briquetting 
only to heat it up again in the sub- 
sequent carbonization stage. A pro- 
cess of briquetting at high temper- 
ature, without intermediate cooling, 
is therefore being developed at Stoke 


Orchard, and in addition to saving 
heat this process has been found to 
require less binder for the production 
of satisfactory briquettes, with a 
consequent reduction in costs. 

In the third stage, the carbonizing 
of briquettes, the major problem is one 
of heat transfer, since both coal and 
coke are poor conductors of heat. As 
a result of this, the carbonization of 
coal in coke ovens may take up to 
15 hours or more, and in gas-works 
retorts rather more than 6 hours. 
Research has been carried out at 
Stoke Orchard into possible methods 
of overcoming this difficulty. One 
method tried is that of introducing the 
heat to the briquettes at a sufficiently 
high rate by causing hot sand to pass 
over them as they descend through a 
cylindrical chamber. In this way, 
it has been shown that the carbonizing 
time can be reduced to a quarter or 
less of that normally required in 
indirectly heated narrow retorts, 
i.e. to about one hour. 

The oxidation process which has 
been described is not suitable for the 
treatment of low-rank coals in order to 
make them suitable for the manufac- 
ture of carbonized briquettes, since the 
resulting briquettes tend to be weak 
and fissured. It has been shown, 
however, that if some low-rank coals 
are briquetted with a modified binder, 
to which certain inexpensive chemicals 
have been added, the briquettes can be 
carbonized directly without distortion 
or fissuring. The carbonization of 
low-rank coals yields large quantities 
of tar, some of which, suitably 
modified, could probably be used in 
this process to make it self-supporting 
in binder requirements. 


Fluidized Carbonization 


A process of fluidized carbonization 
has been evolved for these low-rank 
coals which enables the carbonization 
again to be completed in a short time. 
Various methods of heating the fluid- 
ized bed can be employed, such as the 
use of air or a mixture of air and steam 
as the fluidizing gas, or of hydrogen 
under under pressure. This last 
method can be used for the manu- 


facture of town’s gas, and is being 
studied by the Gas Council. The 
method adopted at Stoke Orchard is 
to withdraw part of the char from the 
main reactor to another chamber, 
where it is partially burnt (again in the 
fluidized state), and then return the 
reheated char to the main reactor. 

Although the fluidized bed tech- 
nique is used on a very large scale in 
the oil industry, its application to coal 
carbonization is by no means straight- 
forward: in particular, the problems of 
separating and removing a_ solid 
product have not had to be faced in 
the oil industry, and many formidable 
obstacles, such as the carry-over of 
dust and the separation of this dust 
from the tar, remain to be overcome. 

The products frcm these processes 
are closed-stove fuels, for which there is 
a limited demand at present, but it is 
hoped that by adjusting the conditions 
of carbonizing an open-fire fuel can be 
produced. All these stages of treat- 
ment naturally involve extra cost, and 
although the resulting fuels are in 
every case capable of giving higher 
efficiency in use than the original 
bituminous coals, the domestic con- 
sumer has yet to be convinced that 
they are worth paying a higher price 
for. Since all these processes yield 
large quantities of liquid  by- 
products—in some cases over 30 gal- 
lons per ton of coal—the economics of 
the processes must be decided largely, 
if not entirely, by the use that can be 
made of these by-products and by the 
price that they will be able to command 
on the market. The products are in 
general of a primary tar nature, 
having suffered less decomposition 
than the products of conventional 
carbonization processes, and are there- 
fore on the whole of a higher boiling 
range. Methods of cracking and 
hydrogenation are being investigated 
with a view to producing raw materials 
and intermediates from these high- 
boiling derivatives which will be more 
immediately attractive to the chemical 
industry. 

In all conventional briquetting pro- 
cesses, pitch is used as the binder: for 
this purpose it is not ideal, for although 


it is a good binder, it is expensive and 
smoke-producing. Research over 
many years has failed to reveal a 
really satisfactory substitute. Briquet- 
ting without a binder is possible with 
very soft coal—for instance, the brown 
coal of Germany—but with ordinary 
bituminous coals the pressures re- 
quired are very high, and the many 
processes put forward have all proved 
to be uneconomic in operation. A 
new process of binderless briquetting 
is now being developed at Stoke 
Orchard: this process is based on an 
entirely new principle, in which the 
briquette is distorted while it is under 
pressure in a press, thus causing the 


coal particles to cohere more effect- 
ively; as a result only about half the 
normal pressure used in the direct 
briquetting of brown coal is required. 
The process can be applied to all 
types of coal except anthracite, and 
its development may open up exten- 
sive possibilities. For instance, it 
should be possible to briquette high- 
rank coal fines to produce directly a 
smokeless lump fuel; and bituminous 
coals could be made into briquettes 
for burning in areas where smoke 
emission is not controlled, or these 
briquettes could be carbonized to form 
a smokeless fuel, or, perhaps, a 
metallurgical coke. 


Discussion 


Dr. G. E. Foxwell (Institute of Fuel), in 
opening the discussion said that the two 
authors of the papers just introduced had 
spoken of work that was already in pro- 
gress or was projected. He uid not think 
that the conference would benefit from a 
discussion of the techniques of production, 
but it would be valuable to have the 
reactions of local authorities to some of 
the proposals at present being made by 
the fuel producing industries. He thought 
it was very important to come to a decision 
about our national domestic heating 
policy. He had suggested in other places 
that hitherto it had been our policy to 
employ very inefficient appliances, which 
wasted a great deal of fuel, to provide only 
a small warmed area round the fire. One 
of the papers had indicated that a very 
reactive grade of coke would be marketed, 
similar to the low temperature cokes now 
on the market, which could be burnt on 
existing grates. It would then, it was 
suggested, be unnecessary to install the 
new appliances envisaged in the Act. He 
thought that this would, in general, be a 
retrograde step because it would perpetu- 
ate our inefficient methods of heating. 
Premises existed, however, which had been 
scheduled for demolition in the near 
future, and others that had no gas supply 
and in which gas-ignition was not possible. 
Here it would be necessary to use existing 
grates, and they would provide the 
logical outlet for the very reactive fuels. 
Here would be a market, too, for those 
very reactive fuels; some householders 
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would pay more for a trouble-free fuel. 

Dr. Foxwell went on to say that when 
the Beaver Committee spoke of future 
coke as a “ high-quality, free-burning fuel, 
completely satisfactory to the domestic 
consumer,” they were thinking of an 
improved type of high-temperature coke. 
With improved methods of coke prepara- 
tion by screening, the building of more 
vertical retorts in place of static plants, 
and the diversion of vertical retort coke 
to the special markets of the smoke 
control areas, it was felt that the gas 
industry could do much to meet the 
changed pattern of demand. 

Whilst solid fuels, burnt in modern 
appliances, could take the main winter 
space-heating loads, the gas produced as 
a result of extra coke production, together 
with the other refined fuels, could be used 
economically and efficiently for water- 
heating and intermittent space heating— 
bedrooms, short-period and spring, 
summer, or autumn main heating. From 
a combination of methods, a much better 
heating service could be obtained than 
most people had enjoyed in the past, af 
little extra cost. 

He said that it would be of considerable 
interest to hear the reactions of local 
authorities to the increased cost of the 
new smokeless fuels, which would possibly 
cost 30s. a ton more than coal, but would 
be far more satisfactory in operation. 
People today asked for convenience and 
smokelessness, but it was sometimes 
forgotten that we had to pay for better 


quality, whether in materials or service. 
He hoped the local authority speakers 
would consider the proposals here made 
by the fuel industries and say what snags 
they foresaw when smoke control was 
being set up. In a number of smoke 
control areas, continuous vertical retort 
coke made from medium rank coal had 
proved very satisfactory when burnt in a 
modern coke burning grate, provided the 
householder was first shown how to use 
the new appliance. 

Dr. Foxwell concluded by saying that 
he wanted to propose for discussion the 
question: do we need more very reactive 
fuels, or just another better high tem- 
perature coke, or were we satisfied with 
the existing products? 


A. C. Hazel (Hurseal Ltd.) stated that 
he felt that Mr. Welman had over- 
emphasized the case for the coke grate 
and it was important that representatives 
of local authorities attending the con- 
ference should realize that there were 
now on the market new appliances whose 
efficiency was double that of the coke 
grate. 

Indeed Dr. Foxwell who had just spoken 
had had an excellent article published in 
The Times only the day before in which he 
drew attention to these free-standing fires 
with restricted throats which provide a 
higher standard of heat comfort with 
about half the fuel consumption. 

On that basis Mr. Welman could have 
strengthened his case by demonstrating 
that instead of heating a room adequately 
at a cost, according to his calculations, 
ls. 7d. per day, his figure could have been 
less than Is. per day. 

The second point which Mr. Hazel 
wished to make was on the great need for 
flexibility. Here again, Mr. Welman had 
drawn attention to the new smokeless 
fuels. Mr. Hazel wanted to make the 
point that whatever fuel and whatever 
the appliance, it was absolutely vital in a 
climate such as ours that the fire or space 
heater could, on very cold days, produce 
a great deal of heat, but on mild days 
could be turned, in the case of a gas or 
electric appliance, as low as possible, and 
in the case of solid fuel appliances, so 
that the fire just slumbered. 

Alternatively, in the case of the solid 
fuel appliance, it should be capable of 
quick ignition so that it could be used for 
three or four hours with a very small fuel 
consumption. 

His third point was that there was a 
need for efficiency. Mr. Hazel said that 
the word “ efficiency ’’ was conspicuous 
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by its absence from the various papers 
but Dr. Idris Jones, in his remarks that 
afternoon, had drawn attention to the 
fact that the Suez crisis had again em- 
phasized the great need for efficiency. It 
therefore followed, Mr. Hazel said, that 
whatever the type of appliance it should 
be the most efficient possible. It was true 
to say that whatever the appliance, be it 
gas, electric, paraffin or solid fuel, if it 
provided its heat in the form of radiation 
and convection and reduced room 
draughts to a minimum, then it was much 
more efficient than a gas, electric or open 
fire providing its heat targely in the form 
of radiation. 

The key to the domestic heating prob- 
lem therefore was providing only those 
appliances which provided radiation and 
convection which were exceedingly 
flexible in operation and which had the 
highest possible efficiency. By taking 
these simple steps we could use our smoke- 
less fuel supplies in the most economical 
manner possible. 


F. L. Waring (Coalite and Chemical 
Products Limited) referred to the papers 
by Mr. Welman and Dr. Idris Jones. As 
was well known, he was a “ hot gospeller ”’ 
for the retention of the open fire and in 
his view it would be a great tragedy if it 
was lost to this country. He welcomed 
the recruits to the fold. There was a 
naticnal affection for the cheerful and 
psychologically desirable open fire which 
was part of our heritage. If we were to 
retain the open fire in the light of the 
imperative need for cleaner air and im- 
proved efficiency, one had to have a 
suitable smokeless fuel. Mr. Welman 
detailed six properties of what he described 
as the ideal fuel should have, and which 
formed the basis of a specification that 
had been adopted as the target of his 
Board several years previously. Whilst 
agreeing implicitly with requirements of 
the ideal fuel as set out in the paper, he 
said that he must take exception to the 
statement that these, when taken together, 
cannot be found at the present time in 
any type of solid fuel at present available. 
He was surprised and disappointed that 
Mr. Welman had apparently not heard of 
** Coalite.” He was ‘sure that many 
satisfied consumers in the hall would 
agree with him that ‘‘ Coalite’’ met the 
specification in full. 

Dr. Idris Jones had suggested that coal 
from which ‘“ Coalite’’? was made was 
also suitable for the manufacture of gas, 
and when considering the question of 
expanding supplies the rival claims of the 


gas industry have to be borne in mind. 
He pointed out that ‘“* Coalite’’ was 
produced from small coal which was not 
generally used for carbonization at the 
average gas works. Further, a large part 
of the coal used was not sufficiently 
strongly caking to be normally acceptable 
for high temperature processes. 


J. W. Moule (South of Scotland 
Electricity Board), speaking on Mr. 
Welman’s paper, said that everyone 
recognized the problem of producing 
adequate quantities of solid smokeless 
fuel, if indeed solid fuel were to continue 
to be the principal fuel for the heating of 
dwellings. Mr. Moule pointed out that 
on page 14 of his paper, Mr. Welman had 
commenced a line of reasoning on the 
assumption that electricity doubled its 
sales in fifteen years. That was incorrect 
and Dr. Idris Jones was much nearer the 
mark when he referred to electricity con- 
sumption as doubling itself every ten years. 
If Mr. Welman’s line of reasoning were 
adjusted to reflect the more accurate figure 
of expansion in electricity sales, it would 
be found that, not only would electricity 
and oil have provided the equivalent of an 
additional 13 million tons of fuel during 
the next fifteen years, but they would also 
have bitten very deeply into the 19 million 
tons of smokey coal at present burned in 
household grates in the black areas. 

In his conclusion Mr. Welman had said 
that the gas industry had an important 
part to play in the provision of smokeless 
air that could not be met by electricity and 
oil. Electricity also had an important part 
to play in the matter and the advent of the 
nuclear generating station pointed to the 
fact that electricity would be the fuel of 
the future and would soon be in the best 
of positions to meet extra demands which 
would arise from the needs of the smoke- 
less areas. In Scotland the Atomic 
Energy’s Chapelcross nuclear generating 
plant would be brought into operation in 
two or three years’ time and in about 
five years the Board hoped to commission 
their own Ayrshire nuclear generating 
station. Those two stations between 
them would save between | and 14 million 
tons of coal per annum, the significance 
of which was emphasized when it was 
remembered that, at the present time, 
about three million tons of coal were 
burned in the South of Scotland Board’s 
electricity generating stations. Those 
figures should not be taken as repre- 
sentative of the whole of Great Britain 
where the proportion of generating plant 
in relation to the capacity of coal fired 
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generating plant was much less. 

Finally Mr. Moule drew attention to the 
special steps that were being taken to burn 
slurry from colliery washeries in generating 
stations. That all pointed to the major 
contribution Electricity Boards were 
making to the best possible utilization 
of fuel. 


H. V. Cass (C.P.H.I., Oldham) con- 
gratulated the North Western Gas Board 
and Mr. Welman on the two new fuels: 
“Thermmax rand “Thermahite.’ ~ As 
Chairman of the North West Divisional 
Council of the Society, he had tried them, 
and ‘‘ Thermalite’? had immediately 
overcome his wife’s prejudice against 
coke. It seemed to possess all the good 
points mentioned by Mr. Welman in his 
paper. It could be lit easily with wood 
and paper, but did not over-heat, giving 
the stifling atmosphere sometimes ex- 
perienced when a coke fire was used in 
a badly ventilated room. Since the fuel 
could be burnt in an ordinary stool- 
bottom grate, he thought it would help 
the ordinary man in the street to comply 
with the proposals for smoke control 
areas without difficulty. The only 
important question at issue was the price. 
Although ‘‘ Coalite’’ was an excellent 
fuel, he hoped that ‘“* Thermalite ”’ 
would be sold at a price which would 
enable it to compete strongly with 
“uC oalites 

He had also tried ‘*‘ Thermax,’’ and had 
found it to be clean to handle, long- 
lasting and to burn without waste. He 
had one criticism, however; it was 
extremely difficult to ignite, even with gas 
ignition. 

He wanted to make it quite clear that 
he was in no way sponsoring these two 
fuels, or showing favour to the Gas 
Board, but he thought it important to 
mention the conclusions to which he had 
come after trial. 


Councillor W. A. N. Jones (Birmingham) 
made reference to the difficulty large local 
authorities had in convincing thousands 
of very ordinary householders that they 
must, as and when smoke control areas 
come into being, burn only smokeless 
fuel. That fuel at present could only be 
burnt successfully in specially constructed 
grates. 

Surely, he said, what they needed was a 
fuel which could be burnt smokelessly in 
any type of grate, and at a price which 
would enable it to be purchased without 
any hardship by those with the smallest 
purse. Most of them were still puzzled 
at the higher price of coke in comparison 


with raw coals; and people thought that 
the many by-products, gas not being the 
least, should at least bring sufficient 
financial return to enable coke to be sold 
at a more favourable price. It seemed that 
they now had commercial interests 
entering into the need for clean air. The 
Coal Board and Gas Boards versus the 
private manufacturers of smokeless fuels. 
He hoped that between them an ideal 
solid fuel would result. 

People were also puzzled as to the best 
appliance at the right price. At present 
too many firms claimed to manufacture 
the best. The approved appliances should 
be reduced to about five or six, to suit 
different tastes in design, colouring and 
price. 

Councillor Jones concluded by saying 
that when they had sorted those problems 
out then they would start to convert more 
people to the Society’s ideals and purpose. 


N. Bastable (C.P.H.I., Barking) said 
that he wished to deal with one important 
aspect of the problem which had not so 
far received any attention in the dis- 
cussion. 

He reminded the conference that all 
the emphasis was being placed upon the 
production of new ‘smokeless fuels, 
particularly reactive coke. He thought 
it most unfortunate that the conference 
had not been addressed by representatives 
of the distributors because here was the 
key position. In his experience the most 
difficult period so far as smokeless zones 
were concerned occurred during the peak 
cold months of January, February and 
March. He had, reluctantly, to say that 
the distributors’ organization methods 
and vehicles had not been brought up to 
date and that at the worst period of winter 
proved inadequate. Without the closest 
liaison between production and distribu- 
tion there would be a breakdown in 
smokeless zones. 

He invited the Executive Council to 
endeavour to get a speaker from the 
distribution side at the next Annual 
Conference. 


S. N. Duguid (Individual Member) 
said that they had been asked what kind 
of smokeless fuel the householder required. 
The answer was easy. He desired a solid 
smokeless fuel as good as coal and at the 
same price or cheaper. 

He said that he had some knowledge of 
the meaning of the term “‘ British Thermal 
Unit,” and could follow and agree with 
Mr. Welman’s figures by which he en- 
deavoured to prove that coke was cheaper 
than coal, but that argument would 
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never be accepted by the vast majority of 
housewives. Factors other than heat 
values had to be taken into consideration 
when making a comparison between coal 
and coke. For example, pcints should be 
knocked off the value of coke for the 
extra storage capacity it needed, gas 
ignition and the difficulty of keeping a 
coke-burning appliance tidy. If a cash 
value could be put on it, then a fair 
relative price for coke might be about 
80 per cent. that of coal. When coal had 
been raised by 6s. per ton recently, the 
price of coke had advanced by 9s. No 
argument would ever convince the coke 
user that the relative increase was justifi- 
able, particularly if he was old enough to 
remember the days when coke was much 
cheaper than coal. The high price of 
coke relative to that of coal was one of 
the greatest stumbling blocks to the 
voluntary adoption of coke for coal. 
If an adequate quantity of solid smokeless 
fuel was to be made available during the 
next few years, he thought it might be 
necessary for our coilieries to become 
producers on a large scale and so supple- 
ment the efforts of gas works and private 
concerns. 

Mr. Duguid said that we ought to take 
a leaf out of the book of the Water 
Engineer. He did not send out water- 
laden with germs and tell us to kill them 
ourselves, but removed all offensive 
matter before the water got to the user. 
Collieries please copy. 


Dr. Idris Jones agreed with Dr. Fox- 
well’s observations concerning the un- 
desirability of perpetuating the use of 
inefficient existing grates. Even the best 
smokeless open grate fuels used in old- 
fashioned open grates did not give an 
efficiency comparable with what was 
attainable with modern closed appliances. 

Reactive smokeless fuels, such as 
Cleanglow, required the use of lump coals 
of specific characteristics and these were 
in short supply. On the contrary, more 
and more small coal especially of high 
volatile content was being produced. The 
various briquetting processes now being 
evolved by the National Coal Board at 
Stoke Orchard provided a solution to the 
three problems of reducing the importa- 
tion of large coal, converting small coal 
into large coal and producing really 
efficient smokeless domestic fuels. 

Another important point made by Dr. 
Foxwell was that making these new fuels 
cost money, but this might be well-spent 
money, and justify higher fuel prices in 
virtue of their enhanced available heat 


content and special characteristics. The 
important thing that mattered to an 
ordinary householder was not the price 
per ton of solid fuel, but the total fuel 
bill per annum. In reply to Dr. Foxwell’s 
query as to whether they needed more very 
reactive fuels or just another better high 
temperature coke, it might be of interest 
to refer to the work that the National Coal 
Board are now carrying out in Yorkshire. 
This work had shown that a reactive fuel, 
very acceptable in ignitability, com- 
bustibility and other respects by the 
domestic householder, could be made at 
high temperatures in narrow coke ovens. 

Dr. Jones said he was in full agreement 
with Mr. Hazel’s observations as to the 
need for flexibility as well as efficiency in 
these fuels. 

He supported Mr. Hodson apropos 


Mr. Moule’s reference to electricity as 
the fuel of the future. There was no 
doubt, of course, that the use of electricity 
would increase but it would always be 
more expensive for continuous space 
heating than solid smokeless fuel especially 
when this was burnt in modern appliances. 
There was also the long discussed peak 
load generation problem with conse- 
quential heavy capital expenditure in 
power plant to contend with. 

Finally he endorsed Mr. Duguid’s 
observation that they should follow the 
Water Engineers’ example and remove the 
offensive matter in their fuels before it 
got to the user. Considerably more 
money had been spent on water purifica- 
tion and aqueous effluent treatment than 
on the production of solid smokeless 
fuels. 





Local Authorities and the Clean 
Air Act 


| 


by 
Alderman G. H. Goulden, J.P. 


From the Society’s standpoint the 
Clean Air Act is an epoch-making 
event. It marks the first fruitful 
yield in its fight for pure air but the 
time is not yet for complacent satis- 
faction at having breached the bastion 
of apathetic lethargy. The fruits are 
yet to be garnered and brought to 
maturity ere the next phase is 
approached. 

What has emerged may not be 
palatable to a number of old cam- 
paigners but it is a distinct progres- 
sive approach towards solution of a 
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huge problem, rendered more complex 
by the extensive politically economic 
changes to which we have been 
subjected and not yet become ac- 
customed. It would be so much 
easier for a younger nation to achieve 
the ultimate goal of a smoke free 
atmosphere. 

The problem of smoky air is 
centuries old, yet only during the last 
two or three decades have its evil 
consequences been recognized and the 
preventive ‘“‘ know-how ’”’ developed. 
Large masses of the population are 


ignorant of the possibilities, accepting 
dirty air as an evil necessity from which 
the only escape is remote existence. 
Some are not even smoke conscious. 
Those who are and do something 
about their own contribution are few 
indeed, but only a very small minority 
are oblivious to the need for a cleaner 
atmosphere. They look for a deter- 
mined lead out of their gloom and 
where do they look for that leadership 
but stable authority. They will not 
follow blindly but will be responsive to 
example rather than precept. Legis- 
lation too far in advance of public 
opinion is most often doomed to 
failure and ingrained habits cannot be 
changed overnight. 


For long enough we have bewailed 
the inadequacy of anti-smoke law, 
the lack of suitable weapons where- 
with to attack the monster. Let us 
be critical, but not unduly so, of the 
shortcomings of this newly forged one. 
Rather let us apply the remedies 
offered in an endeavour to enter the 
next phase of the campaign sooner 
than is anticipated for there are other 
and perhaps more deadly impurities 
in the atmosphere than just smoke. 


The Act is therefore a challenge. 
The challenge is to the whole smoke 
abatement movement to show it has 
not been talking moonshine all these 
years. Its administration will entail 
a vast amount of work, by far the 
greater proportion falling upon local 
authorities. They will first need to 
ask themselves if they are suitably 
equipped for the task of adminis- 
tering the Act energetically. I do not 
wish to convey the impression of 
advocating punitive persecution, yet 
their policy, and theirs alone, will be 
the driving force. All those organi- 
zations and individuals who comprise 
the movement have a part to play in 
schooling the public mind to the ideal 
of a clean air supply, but all will be in 
vain if local authorities display no 
more than a_ benignly benedictory 
attitude to the efforts of others. The 
challenge must be zealously accepted 
by them. 


Not all of the hundreds of ‘* black 


50 


area ”’ authorities will find it necessary 
to employ full-time technical staff but 
some provision will have to be made 
to deal with technical matters arising 
from administration of the Act. 
Some may find their needs satisfied by 
combining with neighbouring author- 
ities in utilizing a service of that kind. 
If advantage is to be taken of the 
opportunity afforded by Sec. 25, 
theirs will be the responsibility for 
initiating and pursuing the cultivation 
of a receptive background for the 
advent of smokelessness. Already it is 
partly conditioned but the process 
has to be maintained to achieve 
SUCCESS. 


Publicity and Propaganda 


The value of well-directed pub- 
licity and propaganda cannot be 
overstressed. The vested interests in 
the movement are anxious for oppor- 
tunities to assist in that sphere. It is 
for local authorities to provide those 
opportunities. Information about 
local conditions is far more im- 
pressive than vague references to 
soot-fall in some distant place. To be 
thorough in this matter more measure- 
ment gauges are needed. To record 
the improvement, using it to spur on 
the effort, one to every square mile is 
the least requirement. That is the 
only evidence of success acceptable by 
the public at large. Complacent indi- 
gence is engendered by resignedly 
congratulating oneself that one’s town 
is not as dirty as another, a circum- 
stance which may be attributable to 
God’s grace alone. The improvement 
effected in St. Louis and Pittsburgh is 
often quoted. How much better when 
we can quote Bristol or Halifax. 
Individually and collectively we are 
judged by the example we set. Let all 
local authority buildings be made 
smokeless and our houses too. New 
estates are equipped for burning 
smokeless fuels and the tenancy con- 
dition method is the readiest means of 
making large areas smokeless. One’s 
Council colleagues? Are they behind 
the movement? What about getting 
their support? The Act is an all 
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Powers under the Act 


Up to this point I have only dealt 
with conditioning ourselves to the 
yew attack upon smoke and now 
‘urn to things in the Act which are 
more specific. 

Dark smoke emission beyond cer- 
rain limits (at present unknown) 
becomes an indictable offence. This 
complete departure from nuisance 
procedure exemplifies a determination 
to eradicate smoke from the industry, 
though witholding of the “‘unsuitable 
fuel”? defence in the case of black 
smoke would have strengthened that 
view. The experts tell us that this 
defence is unwarrantable, that fuel 
quality is no bar to compliance with 
the new standard, that equipment is 
available to burn the most unfavour- 
able fuels efficiently with little smoke. 
They may be right but are the supplies 
of those fuels for which a plant is 
designed always available? This is a 
matter which the Ministry of Fuel and 
Power and the National Coal Board 
will have to regard with serious 
concern. No longer will it suffice to 
over-allocate the most desirable coal, 
which everyone wants when trouble 
looms, and then shunt it around to 
pacify objectors. I suppose disparities 
are inevitable in the matter of fuel 
quality, but industrialists have the 
right to feel that having provided 
equipment to burn the coal allocated 
within reasonable limits that parti- 
cular quality or grade will always be 
received. Failure to devise a system 
which will prevent wide deviation will 
impede local authorities in their 
efforts to bring furnace equipment into 
shape during the seven years period of 
grace available under the Act. 

The system of exemption by annual 
certification during that interim period 
permits some sort of programming by 
local authorities, manufacturers, the 
Ministry of Fuel and Power and the 
National Coal Board. It demands 
alert watchfulness by local authorities 
lest they find themselves the victirns of 
unscrupulous concerns deliberately 
contriving to defer plant modern- 
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ization to the last year of the seven. 
They must be prepared to demand 
from applicants for temporary ex- 
emption the greatest endeavour to put 
into effect in the shortest possible time 
whatever needs doing. Delivery dates 
for new equipment will obviously 
lengthen with increased demand and 
it will not do to be too charitably 
accommodating in the matter of 
licensing. Definite undertakings ought 
to be required before an application is 
considered. 

Section 3 virtually imposes on local 
authorities the duty of operating a 
scheme for the prior approval of new 
furnaces with this difference. Notice 
of intention to install becomes obli- 
gatory whereas under pre-act schemes 
installations were often under con- 
struction before knowledge filtered 
through to the local authority. Ex- 
perience in Salford shows this method 
of preventing new sources of 
unnecessary smoke is extremely valu- 
able. Quite a few schemes have been 
rejected on the grounds that the 
furnaces would operate satisfactorily 
on coke, which they now do. In others 
it provided opportunity to guard 
against grit and ash emission where 
the item had been overlooked. Why 
approval is not also required for major 
alterations and additions is a mystery 
and we shall have to see whether or 
not eminently desirable instrument- 
ation can be insisted upon. This 
section once more points to the need 
for local authorities to have technical 
advice available and it occurs to me 
that the National Fuel Efficiency 
Service may be prepared to assist in 
that capacity. 

Here and there in the Act, adminis- 
tration is dependent upon regulations 
to be made by the Minister and it is 
hoped these will not be long delayed or 
we might find ourselves with a 
contrivance whose vital parts are 
missing. One concerns the installation 
of smoke density meters. Automation 
is a subject much heard of lately and 
here is a circumstance where the time 
and drudgery of chimney watching 
might be reduced. For instance, smoke 
density recorders operating throughout 


the day and night might be made 
compulsory after conviction for dark 
smoke. There would then be a con- 
stant check on the very chimneys 
likely to offend. A point to consider 
is whether their cost should be borne 
by the local authority or the user of the 
chimney, but as their use permits the 
operation of a bonus system for 
firemen, probably the firms are the 
right people. 

I only refer to Sec.10 (heights of 
chimneys) to say that in view of the 
large quantities of ash thrown out 
from pulverized fuel burning, even 
where efficient arresting systems are 
operated, it is regretted that new 
electricity stations are exempt. In the 
application of this section there will 
need to be close liaison between the 
Health and Building Committees. 


Domestic Smoke 


Perhaps one of the most difficult 
situations and most controversial 
subjects is domestic smoke. There is 
no need for me to. reiterate the 
authority in the Act for dealing with it. 

Smoke Control Area development 
is obviously geared to solid smoke- 
less fuel availability and as this largely 
means coke the gas industry must 
look to its laurels for it is not just more 
coke that is needed, but better coke 
at a price which will commend the 
fuel to everyone. The Gas Council 
has given considerable thought to the 
problem of increasing supplies of coke 
suitable for the open grate and as 
expected is not finding it an easy one 
to solve. Apparently there is no 
incentive to produce coke at a price 
less than that of middle quality coal, 
but could not a free-burning super- 
coke be marketed under a trade name. 
In return for the superior product, 
domestic consumers, I feel sure, 
would be prepared to pay a reasonable 
price for it. 

Domestic coal consumption in the 
** black areas ’’ runs to some 19 million 
tons per annum. A solid smokeless 
fuel equivalent of 15°20 million tons 
has been assumed, but in practice 
that assumption is a very doubtful 
quantity. However it is obviously 
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quite wrong to suppose that the whole ~ 
ef the “ black areas” can becomes 
vast control areas within 10-15 years. 
The Gas Council visualizes switch- 
ing 44 million tons to the domestic 
market from other users. By changes 
in methods of gas production a 
further 24 million tons can be made 
available, but only by raising carbon- 
ization by 10 million tons can there be 
any hope of substantially increasing 
the quantity of coke marketed. By 
1959, after making all allowances for 
transfer, new production, additional 
use of electricity and oil there will 
be a deficiency of about 8 million 
tons. Of course, one influence of 
smoke control area development will 
be to increase consumption of gas and 
therefore coke production, but that is 
insignificant compared to real needs. 
The gas industry may have confidence 
in its ability to extend the market for 
gas, but bearing in mind the com- 
petition from electricity and oil, he 
must be an optimist who visualizes the 
industry meeting the solid fuel needs 
of the “sblack areas’ :>) There 1s: also 
the further problem of supplies of 
coal suitable for gasification. In a 
matter of conjecture such as this it 
appears that by various means gas 
coke suitable for domestic use can be 
brought to about 14 million tons. 
Throwing in low temperature carbon- 
ized fuel, anthracite ete, some 7 
million tons of solid smokeless fuel 
would become available, leaving only 
2 million tons for use outside the 
“black ’’ areas. That is insufficient. 
Beaver enjoins that “‘ the use of smoke- 
less fuels outside the black areas 
should not be discouraged’’. It is 
probably not possible to channel more 
than nine of 10 million tons to the black 
areas, which means that, allowing for 
part of the load being taken up by 
electricity and gas, two-thirds of the 
black areas could be included in smoke 
control areas within 10 to 15 years. 
This seemingly is the present target. 
How the additional tonnage of 
carbonizable coal is to be made avail- 
able I do not propose discussing, but 
when it is remembered that of 130 
million tons of such coal now pro- 


duced, 77 million tons is burned in the 
raw state the obstacles should not be 
insurmountable. Most house coal re- 
placed in black areas is suitable for 
carbonization and will become avail- 
able, but much will depend on future 
national fuel policy. 

What, to local authorities, are the 
financial implications of smoke-con- 
trol areas? 

Their minimum liability in privately 
owned dwellings is three-tenths of the 
expenditure reasonably incurred on 
adaptations and the like, but at their 
discretion the contribution can be 
doubled. In municipally owned houses 
the contribution is three-fifths. 

When considering the meaning of 
the words ‘expenditure reasonably 
incurred,” doubts occur regarding 
the extent to which local authorities 
are justified in contributing. The 
doubts arise from the fact that we do 
not at present know how far “ works 
reasonably necessary” takes us. It 
is what the Minister accepts as 
** reasonably necessary ”’ that matters. 
It requires earnest consideration be- 
fore any local authority commits 
itself, which it must do before sub- 
mitting an Order for confirmation. 
Failure to do so will breed distrust. 

Existing heating accommodation 
may consist of a coal-fired range and 
several other firegrates, none capable 
of burning coke. Replacement of them 
by coke burning grates and a gas or 
electric cooker is the solution but new 
hearths and surrounds will be needed 
and perhaps a new back boiler which, 
but for the alteration would not have 
been necessary. How much of the 
hearths, surrounds and back boilers 
qualifies for exchequer grant? Ob- 
viously not all of it, otherwise local 
authorities and the Treasury become 
more than charitable institutions. 

There has been depreciation of 
existing appliances and something 
must be allowed for it. The Act 
suggests three-tenths. 

Is it reasonable to convert space 
heating appliances in any but regularly 
used living rooms, or should bedrooms, 
back kitchens and cellars be excluded 
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from the reckoning? This seems 
reasonable, but some guidance from 
the Minister is required. We do know 
that it is not permissible to contribute 
to a scheme for changing over from 
open fires to central heating beyond 
the cost which would have been in- 
curred in replacing the open fires. 


Whether a local authority contri- 
butes only the compulsory contri- 
bution or a higher proportion, is for 
itself to decide. It appears to me that 
whatever policy is to be adopted must, 
in all fairness and in view of the possi- 
bility of objections, be decided before 
an Order is made. Only a feeling of 
distrust can ensue from not doing so. 


One further point on adaptations. 
Everywhere reference is made to the 
work being executed by “ owner or 
occupier’ presumably because, in 
fact, most occupiers will carry them 
out and be happy to do so. There will 
be cases however where the occupier 
of a dwelling is unable to afford even 
the three-tenths. Notice will have to 
be served requiring the carrying out 
of adaptations. In my opinion the 
notice should always be served upon 
the owner even when he is unknown, 
thus protecting the local authority’s 
interests should he ever turn up, and 
at the same time easing the burden for 
the harassed tenant. 

As a matter of interest here is a 
rough estimate of the cost relating to 
700 local authority and 458 privately 
owned houses, taking no account of 
the unknown quantity—back boilers. 


With seven and a half million 
houses in the black areas, and develop- 
ment taking the pattern of using new 
estates as nuclei, as I think it will, the 
cost of this part of the operation looks 
like being about £175 million of which 
some £77 million might fall on local 
authorities. 

To make two-thirds of the black 
areas smokeless inside 15 years would 
be a tremendous achievement. In- 
telligent self-interest dictates that it 
should be done. With sufficient faith 
in the project, each local authority, 
large and small, will apply itself 
zealously to the task of cleaning its 


Local Authority dwellings (Post- and Pre-\1945) 
Alterations to ‘‘ approved ”’ appliances 


Conversion of 918 old type grates and ranges (living rooms only) 


Provision and installation of 40 gas cookers 
Installation of gas ignition at 700 houses. 
Grant towards 918 surrounds and hearths @ ‘£7 








Average cost per house £28 10s. 0d. 





Total 
Privately owned dwellings Cost (£) 
Conversion of 1,147 old type grates 
and ranges (living rooms only) 11,470 
Provision and installation of 18 gas 
cookers 400 
Installation of "gas ignition ‘at 458 
houses .. 1,720 
Grant towards 1,147 ‘surrounds and 
hearths @ £7 . Ae Bt 8,029 
£21,619 








TOR Cost Exchequer Contribution 
130 Sy 
9,180 3,672 
880 35Z 
2,625 1,050 
6,426 3,672 
£19,241 £8,798 
Comp. L.A. Opt onal Exchequer 
Contrib’s (£) Contrib’s (£) Contrib’s (£) 
3,441 3,441 4,588 
120 120 160 
516 516 688 
3,441 — 4,588 
£7,518 £4,077 £10,024 


Average cost per house £48 Os. 0d. 


own atmosphere and ceasing to foul 
that of its neighbours. From such a 
concerted effort the rising generation 
will clamour for smoke control areas 
and Britain may again add coal to its 
long list of exportable products for 
it will be a long time before we can 
manage without it. 

I have dealt rather lengthily with 
some matters and ignored others in 
an attempt to focus the attention of 
elected local authority delegates on 
the parts which seem to matter most 
to them in that capacity, to provide 
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discussion points when they return to 
their smoky towns, and to inspire an 
evangelical spirit. 

One thing appears to have escaped 
attention. The decision to appoint a 
Clean Air Council is made with the 
object of keeping all and sundry in 
the van of progress in matters apper- 
taining to smoke abatement and in 
that respect it is a wise decision. The 
prospect of a “‘ Big Brother ”’ attitude 
does not make much appeal, but of 
course it will not be necessary if every- 
one plays his part well. 


by 
H. V. Cass, F.S.1.A. 


The implementation of the Clean 
Air Act will fali largely on the 
shoulders of the Sanitary Inspectors. 
These additional responsibilities will 
be undertaken by them according to 
the enthusiasm and encouragement 
given to them by their respective local 
authorities. The new Act, whilst not 
being all that the smoke abatement 
enthusiast might have desired, can be 
considered, taking into account all 
the issues involved, to be a realistic 
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attempt to implement the recom- 
mendations of the Beaver Committee. 

The number of occasions on which 
various governments have appointed 
committees, particularly on _ public 
health matters, and then proceeded 
to disregard many of their major 
recommendations, must be a constant 
source of disappointment to public 
health, and on this occasion smoke 
abatement, enthusiasts. A perusal of 
Hansard and the official parliamentary 


reports on the various stages of the 
Bill is well worth while. Tribute must 
be paid to Mr. Gerald Nabarro and 
other Members of Parliament who 
have fought the Clean Air fight, and 
we must congratulate all those con- 
cerned in the number of amendments 
which have been secured and which 
have considerably improved and 
strengthened the Act. In this short 
paper I hope to set out some practical 
problems that sanitary inspectors and 
local authorities will have to tackle in 
the administration of the new Act. 


Dark Smoke 

The new Act makes it an offence 
for Dark Smoke to be emitted, and 
it will not be necessary for a nuisance 
to be proved. Dark Smoke its defined 
as smoke which is as dark, or darker 
than, Ringelmann chart shade No. 2. 
Written notice of offence must be 
given within 48 hours as against the 
present 24 hours. 


Ringelmann Charts and Smoke 
Observation 

The interpretation of dark smoke 
by Ringelmann charts will not present 
any difficulties to experienced 
inspectors. These Charts have been 
in use by sanitary inspectors for many 
years. Some criticisms have been 
expressed about their inconvenience 
and the variability in interpretation of 
the varying grades of smoke densities. 
Experienced sanitary inspectors know 
that these criticisms of the use of the 
Ringelmann Charts are not well 
founded, and this has been borne out 
by the recognition of Ringelmann 
Charts in the Act. 

Suggestions have been made that 
some form of instrument might be 
more convenient and reliable for 
smoke observation purposes. An 
instrument that seems to serve this 
purpose is the ‘Smoke Secpe”’ 
manufactured by the Mine Safety 
Appliances Company, Pittsburgh, 
U.S.A. costing 50 dollars. It is 
marketed in this country by the same 
Company, whose address is Queenslie 
Industrial Estate, New Edinburgh 
Road, Glasgow, E.3. My department 
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have recently purchased this instru- 
ment but have not had _ sufficient 
experience to offer a definite opinion 
about its efficiency. I should be glad 
to hear from colleagues who have 
had experience of this, or similar 
apparatus. 

In connection with the use of 
Ringelmann Charts, attention is drawn 
to Section 34 (2) which indicates that 
it is not legally necessary to use 
Ringelmann Charts for smoke observa- 
tion. This implies, in my opinion, a 
great confidence by Parliament im the 
experience, ability, and integrity of 
the sanitary inspector. 


Defences 


The defences of lighting up from 
cold, and the unavoidable failure of 
plant and apparatus, appear to be 
reasonable. The defence of un- 
satisfactory fuel is, however, one 
which some consider might nullify 
the objects of the Act. It will be 
necessary for steps to be taken to 
rebut in evidence all three defences. 
Inspectors should satisfy themselves 
immediately after observation of 
offending emission about the true 
causes of the trouble. If inefficient 
operation of plant is found, then it 
would appear that it would be 
difficult for any of the defence pleas 
to be made. The unsatisfactory fuel 
defence has been consistently pleaded 
for many years. It is singular that in 
my district, when attention has been 
drawn to offending emissions, without 
exception nuisance has ceased forth- 
with and improvement has _ been 
maintained, although the same alleged 
unsuitable fuels are still being burned. 

The Beaver Committee indicated in 
their Report! that the elimination of 
industrial smoke is intimately con- 
nected with the efficient use of fuel, 
and that with few, if any, exceptions, 
no industrial chimney need emit more 
than a light haze of smoke if the 
combustion arrangements are adequate 
and properly operated. 

All experienced sanitary inspectors 
will subscribe to this view. It is well 
known that unsatisfactory fuels are 
being burned with economy and 


efficiency in many industrial establish- 
ments. This is largely due to 
progressive industrialists installing, 
operating and maintaining efficient 
plants. Attention is drawn to the 
wording of the unsuitable fuel defence 
clause which reads :— 

‘* that the contravention complained 
of was solely due to the use of unsuit- 
able fuel, that suitable fuel was un- 
obtainable, that the least unsuitable 
fuel which was available was used and 
that all practicable steps had been 
taken to prevent or minimise the 
emission of dark smoke as the result 
of the use thereof.” 

I consider that the words solely due 
are the most important words in the 
Section, and I believe they support my 
contention that if there are other causes 
of avoidable dark smoke, such as 
inefficient firing and plant operation, 
it will be difficult for offenders to use 
the defence outlined in Section 1. 


Other Smoke Nuisance 

The procedure for dealing with 
smoke other than dark smoke and 
smoke from a private dwelling follows 
the existing procedure, and the best- 
practicable-means defence has been 
retained. 

Provision is made in certain cir- 
cumstances for the notice procedure 
to be dispensed with on complaint by 
a local authority to a magistrate. 

The question of delegation of 
powers might usefully be considered 
by local authorities in order to 
expedite procedure. 


Temporary Exemptions and Defences 
It is understandable why the tem- 
porary exemptions have been included 
in the Act. It is obviously impossible 
for plant and appliances manu- 
facturers to cope immediately with the 
supply of necessary plant and equip- 
ment that will be required. Applica- 
tions for exemption certificates will 
require careful consideration by local 
authorities and their officers, but 
sound reasons should be produced by 
applicants before such certificates are 
granted. The responsibility of grant- 
ing certificates is placed fairly and 
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squarely on the shoulders of local 
authorities, and there is no appeal 
against their decision. 

It is here that sanitary inspectors will 
have to give the necessary technical 
advice to their respective authorities. 

If local authorities have to consider 
granting certificates, some definite 
undertaking for immediate reduction 
in smoke nuisance and a detailed 
indication of works intended, with a 
time limit, should be obtained from 
the applicant before a certificate of 
exemption is granted. 


Regulations 

Sanitary inspectors will look forward 
to the new Regulations, and it is to be 
hoped that there will be no delay in 
framing them, and that they will be 
sufficiently comprehensive to 
strengthen and make the Act more 
effective. The provision of smoke 
indicating, and recording apparatus, 
and the availability of records to the 
local authority, will be of great 
assistance to sanitary inspectors, and 
will save them much _ observation 
time. Sanitary inspectors are already 
acquainted with and accustomed to 
inspecting similar types of apparatus, 
and records that are legaliy required 
to be provided in other industries. 
Criticism of the Beaver Committee’s 
recommendations of a four-hour 
observation period has already been 
made by colleagues, and sanitary 
inspectors will be only too glad when 
Regulations are being made to give 
the Minister the benefit, of their 
practical experience. _ 

The new _ regulations, and _ the 
requirements of the Act relating to the 
installation of plant for minimizing 
the emission of grit and dust, arm 
local authorities with additional 
powers. These proposed Regulations 
will also be looked forward to with 
interest by sanitary inspectors. The 
requirements that local authorities 
can demand information to enable 
them to discharge their functions in 
this connection will be of great value 
and will provide some interesting data 
of the amount of pollution from these 
SOUICES. 



















rior Approval 

The requirements regarding the 
otification of the installation of new 
urnaces can be considered to be a 
eal step forward. I believe in practice 
hat this part of the Act will in the 
uture play an increasingly important 
art in clearing the atmosphere. 

The age of boiler plants and 
urnaces in this country is, in my 
pinion, a major contributory factor 
n air pollution. 

In my district the majority of the 
ancashire and similar type boilers 
re over 50 years old and industrialists 
re having to replace aged and 
bsolete plant or provide alternative 
ources of power. 

In giving consideration to plans 
nd specifications very onerous 
esponsibilities are being shouldered 
y local authorities and their officers. 
It will be desirable to have some 
ode of Requirements for this purpose. 
I would recommend to colleagues 
a thesis by Norcliffe of Coventry? 
published by the Sanitary Inspectors’ 
Association in which such a Code is 
outlined. 


Smoke Control Areas 

Progressive local authorities will 
want to implement this part of the 
Act as soon as possible. Local 
authorities are now saved the time, 
trouble, and expense of having to 
obtain local Act powers. It is to be 
hoped that financial considerations 
will not deter local authorities in the 
formation of smoke control areas. 
It is interesting to record that some 
twenty local authorities have obtained 
local Act powers, but only ten of these 
have put them into operation, and 
several of these only apply to newly- 
built areas. As far as local authorities’ 
new housing estates are concerned 
there should be no major difficulty, 
provided the supplies of smokeless 
and other fuels are available. The 
sufficiency of fuel stores might give 
some concern but this difficulty should 
not be insurmountable. Preliminary 
and detailed survey work will be 
required in the older built-up areas. 
These surveys will occupy a great deal 


of time. Suggestions have been made 
that these surveys can be made by 
unqualified personnel or technical 
assistants. These suggestions have 
been made, in my opinion, without 
proper consideration of the future use 
of the information. It must be 
remembered that the information may 
be required as evidence at a subsequent 
Ministry of Health enquiry when 
appeals against smoke control areas 
are lodged. It would be wrong to 
entrust this work to unqualified 
personnel. Sanitary inspectors already 
successfully undertake similar duties 
in other Public Health fields and are 
well qualified and technically equipped 
to provide the necessary detailed and 
comprehensive information to enable 
their authorities to decide future 
policy. 

It will be during these surveys that 
it will be possible to evaluate and 
assess possible opposition, and oppor- 
tunity can be taken to educate and 
mould public opinion. Public opinion 
should be more receptive when the 
financial aids are explained to them, 
and it should be a useful propaganda 
weapon. The detailed guidance on 
these financial requirements should be 
made available as soon as possible. 
Co-operation and consultation with 
the gas, electricity, coal, and other 
fuel interests will be an essential and 
continuing necessity if smoke control 
areas are to be established successfully. 
These bodies are already playing a very 


important part in the Clean Air 
campaign. I am of the opinion that 
much wasteful competition exists 


between the gas and electricity under- 
takings, and steps should be taken to 
eliminate this. The Minister’s con- 
firmation will be required for smoke 
control areas, and it is hoped that the 
Minister’s approval will be more 
readily conceded than in the past 
when local authorities applied for 
byelaws in connection with black 
smoke. 


Adaptation of Fireplaces and 
Appliances 

This part of the Act follows similar 
procedure with which sanitary 


Inspectors are already familiar in 
connection with improvement and 
conversion grants. They should 
present no administrative difficulties, 
provided adequate records, super- 
vision, and certification of works are 
effective. 

Attention is drawn to Sub-section 
11 (4) where the Minister may, from 
time to time, by order exempt any 
class cf fireplace upon such con- 
ditions. as he may.’specify si. le 1s 
satisfied that such fireplace can be 
used for burning other than authorised 
fuels without producing smoke or a 
substantial quantity of smoke. 

This latter requirement will permit 
the installation “of. the recently 
developed modern types of appliances 
that will burn bituminous coals almost 
smokelessly, or as the Section reads 
“without producing smoke or any 
substantial quantity of smoke.” 

In connection with the installation 
of new appliances, there is a need for 
better instruction to. householders in 
the use of new appliances. The work 
of the Coal Utilization Council and 
other bodies in this direction is to be 
commended, but 1 belreve that 
appliance-fixers could do much more 
at the time of installation and sub- 
sequently. 


Colliery Spoilbanks 

A very useful paper was given on 
this subject at the Harrogate Con- 
ference ine 1949" By “Mrs dee Carr, 
M.INST.F.°. 

I can speak with some _ practical 
experience on this matter, there being 
in my own district, and within a 
quarter of a mile of my own home, a 
burning spoilbank. The method that 
is used here is the continual tipping 
of the wet coal washery and other 
waste with intermittent damping by 
sprinkler equipment as occasion 
demands. This method is 95 per 
cent. successful provided controlled- 
tipping methods are used and constant 
attention and supervision exercised. 

I would commend and compliment 
the efforts of the Lancashire County 
Council in the reclamation and beauti- 
fication of a number of the spoilbanks 
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in the mining areas of Lancashire. 


Railway Engines 

The abatement of smoke nuisance 
from railway engines will depend 
largely upon the rapid expansion of 
the British Railways programme of 
electrification and dieselization. Early 
progress cannot be expected because 
of economic and other factors. The 
new powers should be of considerable 
assistance in areas where there are 
large engine-sheds, shunting-yards and 
sidings where nuisance is most 
prevalent. It should not be too much 
to expect of British Railways to give 
priority wherever possible to such 
places. 


Crown Premises 

The requirement relating to Crown 
premises makes it obligatory for the 
Minister of any offending Department 
to enquire and take all practical steps 
to minimize, and to abate smoke 
nuisance and prevent any recurrence. 
Here seems to be an opportunity for 
all government Departments to review 
their fuel efficiency arrangements and 
set an example and play their part in 
the clean air campaign. 


Clean Air Council 


There is an urgent need for the 
Clean Air Council to be appointed as 
soon as possible. Its formation should 
present an opportunity for the co- 
ordination of research and pooling of 
information of such bodies as the 
Department of Scientific and Industrial 
Research, British Coal Utilization 
Research Association, the Solid 
Smokeless Fuels Federation, the 
National Coal Board, and Gas 
Council, and other similar bodies, 
who appear to be working inde- 
pendently of each other, particularly 
in research in connection with smoke- 
less fuels. The Minister will no doubt 
see that representation will be such as 
to make the Council a really effective 
body. It should not be too much to 
expect that the officers administering 
the Act should be represented, as well 
as the National Smoke Abatement 
Society. 


Building Byelaws 

The Minister should, at an early 
date, see that suitable model byelaws 
are framed. These when adopted by 
local authorities will enable them 
further to implement a clean air 
policy. Sanitary inspectors already 
assist in the adjudication of plans and 
will be able to obtain, keep, and use 
such records for the implementation 
of future smoke-control areas. 


Research and Publicity 

The comprehensive power given to 
local authorities to contribute towards 
the cost of publicity, research, delivery 
of lectures, holding of exhibitions, and 
other matters in this connection should 
be an opportunity for local authorities 
to co-operate and use the services of 
the National Smoke Abatement 
Society and enable it to expand its 
work. 


Conclusions 

At the outset of this paper I 
indicated that the Clean Air Act was 
not all that smoke abatement 
enthusiasts might have desired. We 
should, however, be encouraged by 
the fact that we are the first country 
in the world to have national legisla- 


tion on clean air. 

Local authorities have the responsi- 
bility of enforcing the Act and they 
should of necessity see that their own 
house is in order to avoid reper- 
cussions and criticisms. 

The successful enforcement of the 
Clean Air Act, like the majority of 
public health and similar legislation 
that sanitary inspectors are called 
upon to administer, will depend upon 
sanitary inspectors and local 
authorities endeavouring to secure the 
goodwill, education and co-operation 
of all the interests concerned, rather 
than by wielding the big stick of 
prosecution. 

Sanitary inspectors can be relied 
upon to carry out effectively their 
responsibilities in this connection, and 
it is to be hoped that these additional 
responsibilities will be recognised in 
the appropriate manner by encourage- 
ment in all directions by their local 
authorities. 


1 Committee on Air Pollution—Cmd. 9322. 
2 Smokeless Zones and Prior Approval of 
Industrial Fuel Burning Installations, 1953— 


D. C. Norcliffe, F.S.1.A.. 


3 The Problem of Burning Colliery Spoilbanks— 
J. Carr, M.INST.F. (National Smoke Abatement 
Society, Proceedings of the Harrogate Conference 
1949). 
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by 
Professor A. B. Semple, V.R.D., M.D., D.P.H. 


Introduction 

The last decade has seen a resur- 
gence of public opinion and a gradual 
increasing enthusiasm by legislators, 
officials and technicians to tackle the 
growing menace from atmospheric 
pollution. Unfortunately, there is 
some public misconception that the 
present interest is the dawn of a new 
era for smoke abatement. Yet, the 
past records of the National Smoke 
Abatement Society show that similar 
outbreaks of enthusiasm have been 
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followed by setbacks, frustrations and 
apathy, and we must ensure that, on 
this occasion, the effort is maintained. 

In -slum clearance, environmental 
hygiene, drainage and water supply, 
progress, beginning slowly, steadily 
increased after the first pioneering 
steps had been taken; but with smoke 
abatement, progress has been slow and 
intermittent. The improvement in the 
overall scene up to the present has 
been brought about mainly by weak 


legislation coupled with years’ of 
slogging educational work, the brunt 
of which has fallen to the lot of the 
sanitary inspectors in industrial areas. 

In 1846, Liverpool included in a 
local Act power to prevent smoke 
emission, and in the subsequent 30 
years approximately 15,000 _ prose- 
cutions were taken against offenders, 
which included some 6,000 in respect 
of river vessels. The inspectors were 
constantly reporting the improper con- 
struction of furnaces, inadequate boiler 
space, unsuitable fuel and lack of 
stoking technique. Fines were im- 
posed on an average of £1 per in- 
fringement. Today, the average is 
£3 to £5, and therefore, as history 
occasionally repeats itself, will the 
legislative approach envisaged in the 
new Act stimulate only a temporary 
enthusiasm ? 

Although much has been written 
in both the technical and lay press on 
the dangers of smoke, and there is 
hardly a person in this country who 
cannot be aware of the effects of fog 
and other results of atmospheric 
pollution; how far do these lessons 
actually penetrate and lead to positive 
action? First, let us consider the 
householder, who, we are told, con- 
tributes 50 per cent. of the pollution 
of our atmosphere. Does he practise 
careful stoking or put modern fuel 
appliances before his requirements for 
television and other wonders of this 
electronicage? Secondly, when man- 
agements are considering their annual 
expenditure, does the boiler house 
come first or last? Judging by the 


average structural condition and 
equipment still being used it would 
appear that many are not even 


considered in the long term  pro- 
gramme of expenditure. Has the 
propaganda caused in any way an 
association with smoke of any real 
public health menace? The word 
itself has no frightening implications, 
still teing associated with prosperity, 
increased trade and _ progress, or 
comfortable relaxation, warmth and 
good cheer. And thirdly, do public 
bodies such as the nationalized in- 
dustries, hospital boards, and local 
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authorities give the replacement of 
obsolete steam raising plant proper 
consideration in their capital schemes, 
or do they prefer the promotion of 
private empires to the fostering of 
public good? 


The Local Authority’s Problem 


The Act has now placed additional 
duties upon the local authorities. 
They have to controij industrial smoke, 
examine plans submitted for new plant, 
carry out new responsibilities in re- 
spect of grit and dust emission, develop 
smoke control areas, and be ready to 
absorb any duties that the Minister 
may add from time to time. I trust 
that one of these will be some repre- 
sentation of local authorities and 
health officers on the Clean Air 
Council. In addition there will be 
considerable informal action con- 
cerned with propaganda and educa- 
tional work. 

Throughout the administration of 
all these duties it will be necessary for 
the local administration of the Act to 
be closely associated with national 
trends. In our desire for a considerable 
reduction in atmospheric pollution 
we must not overlook the economic 
and political factors involved; nor 
neglect the slowly dawning apprecia- 
tion by the public that perhaps the 
indiscriminate burning of coal is 
wasteful. The steadily rising cost of 
coal is now becoming an important 
factor, and in industry many manage- 
ments are giving serious consideration 
to their steam raising plant, although 
smokeless combustion is only in- 
cidental to their desire -for fuel 
efficiency. Although the Act has not 
followed the legislative pattern of 
the slum clearance drive by calling 
for a survey, there is no doubt that a 
complete assessment of all the prob- 
lems in the area should be correlated 
and examined before embarking upon 
a planned operation. 

I have no desire to set the Liverpool 
operation as a model, but I feel that 
our experience during the last two 
years may be of some assistance to 
those actively engaged in smoke 
abatement. 















The city has been divided into three 
pheres of operation, (a) the river, 
b) industrial areas, and (c) residential 
reas. This three-pronged attack was 
ecided upon because of the technical 
roblems involved, the deployment of 
ighly skilled staff, and the limited 
rogress that can be made in the 
esidential areas. 

Before deciding upon the methods 
o be adopted all the information con- 
erning the city was card indexed. 
rom these records it has been estab- 
ished that there are some 5,000 
actories of which 1,429 industrial 
lants are recorded where action is 
being taken to convert to smokeless 
ombustion. 

Further, there are 204,486 resi- 
dential premises of which some 
90,000 are still using old-fashioned 
open grates. Statistics of this type 
assist in formulating a policy. The 
policy is dictated after full assessment 
of the problems which must be planned 
in a large city for making the best 
possible use of a small band of highly 
specialized personnel involving 
specially qualified sanitary inspectors 
and mechanical engineers. This sec- 
tion is used mainly as consultants by 
industrial managements requiring tech- 
nical advice. They are also respon- 
sible for the preparation of evidence 
with regard to court cases and the 
serving of statutory notices upon 
persistent offenders, and also give 
attention to the problem of smoke 
from shipping. 

With regard to isolated industrial 


premises and complaints of smoke 
nuisance from other sources situated 
in the residential areas, these problems 
are dealt with by the district sanitary 
inspector. Thus simultaneous action 
is being taken all over the city, and 
there is, of course, considerable 
informal action in respect of Crown 
properties, including hospitals, nation- 
alized industries (power stations, gas 
works) and local authority under- 
takings. 

In addition, initial steps have been 
taken to prepare a smokeless zone. 

Care must be exercised in selecting 
an area and only a comprehensive 
survey can reveal the most suitable 
location. Naturally, the area should 
require the smallest possible number of 
plant conversions and must avoid 
including the troublesome black spots 
involving, perhaps, premises that may 
be subject to temporary exemption, 
exempted premises, or scheduled in- 
dustrial processes. By this method it 
has been possible, in Liverpool, 
although the date of authorization is 
not anticipated until next year, to 
convert 1,690 of the premises in the 
area out of a total of 2,000 to some 
form of satisfactory heat production. 

Efforts have been made to get 
municipal plant into a high state of 
efficiency in order to give a lead to 
industry. Already the Baths Com- 
mittee has accepted a recommendation 
of the Baths Manager and Engineer to 
embark upon a scheme of boiler 
modernization over a period of 10-15 
years. 
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1. Smokeless Zone 
Contaminated by power station smoke outside zone 





2. The River Problem 


In addition to the constant obser- 
vation and survey there must be 
considerable statistical information 
concerning the pollution deposits, 
suspended matter or toxic gases. In 
the same way as a doctor recognizes 
changes in temperature and _ other 
symptoms as an indication of a 
patient’s progress, so statistics of this 
nature, examined weekly and even 
daily, can serve a useful purpose in 
recognizing whether the moribund 
patient of a large city, partially 
asphyxiated by a dangerous intake cf 
smoke and toxic gases, is slowly 
recovering, or slowly going further 
down the road to destruction, stifled 
by the products of its own waste 
processes. 

Furthermore, we have been oper- 
ating a scheme of *‘ Prior Approval ”’ 
in co-operation with our City Building 
Surveyor and local architects for some 
5 years, and more recently under local 
act powers. We see all plans for new 
heating plant in the city and get a 
chance to discuss any unsatisfactory 
features at a stage when something can 
be done about them. The Act will 
make this procedure general, and will 
be most welcome. 


Shipping 
The ships using the Mersey include 
liners, dredgers, lighters, coasters, 


drifters, and many other auxiliary 
vessels. The amount of smoke pollu- 
tion caused by vessels in the Port Area 
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3. Smoke from Dredger 


is a serious problem and the attention 
of the department is concentrated 
upon this so far as is practicable under 
present circumstances. 

During 1955 some 1,295  obser- 
vations of shipping were made and, 
where possible, offending vessels were 
visited to inspect the stokeholds. 
These inspections were followed by 
advice and instruction as to the best 
means to reduce the excessive smoke. 

In the majority of cases vessels are 
moving from berth to berth, leaving 





yort or arriving in the river to enter 
yne of the docks or to proceed via the 
ship canal to the Port of Manchester. 
It is estimated that some 500 or 
500 vessels use the docks and river 
daily, in addition to which there are 
yerhaps some hundred industrial boiler 
~himneys, Mersey Docks and Harbour 
Board locomotives, etc., in operation 
within the Port of Liverpool. 
- Thus it can readily be understood, 
the vast problem of excessive smoke 
emissions from a port the size of 
iverpool. From a close investi- 
pation of smoke from shipping on the 
river and in the docks over the past 
few years, it has been established that 
the worst offenders are certain dred- 
gers, sand hoppers, and tugs operating 
on the river, the smoke from these 
vesse's was appallingly heavy and 
continuous over long periods, but 
ec ach the successful legal proceed- 
ngs instituted against the owners of 
three tugs and a sand hopper, together 
with the help and advice from the 
department’s technical officers, a con- 
siderable improvement has been noted. 
It is not always possible to inspect 
conditions on board the vessel at the 
time of the excessive smoke emissions, 
but smoke from shipping is caused by: 

(a) careless firing (the sea-going 
practice of carrying thick, heavy 
fires is widespread) ; 

(b) lack of knowledge as to the type 
of firing necessary to prevent 
excessive smoke; and 

(c) worn out plant for steam raising. 

There are many practical difficulties 
associated with the normal shipping 
plying to and fro in the river and unless 
further regulations are carefully com- 
piled many of these classes will be 
exempted from action. 

Section 20 of the Clean Air Act 
relates to vessels and applies the 
normal procedure relative to dark 
smoke emission from buildings con- 
tained in the first two sections of the 
Act, in other words “‘vessels’’ be- 
come “‘ buildings ”’. 

Sub-section 3 states:— 
‘“The waters to which this section 
applies are— 

(a) all water not navigable by sea- 
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going ships; and 

(b) all waters navigable by sea- 
going ships which are within the 
seaward limits of the terri- 
torial waters of the United 
Kingdom and are contained 
within any port, harbour, river, 
estuary, haven, dock, canal or 
other place so long as a person 
or body of persons is em- 
powered by or under any Act 
to make charges in respect of 
vessels entering it or using 
facilities therein.”’ 

In this sub-section “* charges means 
any charges with the exception of light 
dues, Iccal light dues and any other 
charges payable in respect of light- 
houses, buoys or beacons and of 
charges in respect of pilotage.” 

This unfortunate definition raises 
many complications. In Liverpool 
the monies payable under an Act of 
Parliament passed in 1926 allows the 
Mersey Docks and Harbour Board to 
charge for the following :— 

(1) Local light dues, for light on 


North-west corner of Glad- 
stone Dock. 

(2) Maintenance of buoys and bea- 
cons. 

(3) Maintenance of channels by 
dredgers. 


(4) Charges in respect of pilotage. 

H.M. Customs collect the light 
dues payable to Trinity House for 
maintenance of lighthouses and bea- 
cons. 

However, a general rate is paid to 
the Board by all vessels entering the 
river, and this charge is known as the 
Conservancy Charge or Due, com- 
monly referred to as the Harbour 
Rate. In addition to paying the 
Conservancy Rate all vessels entering 
the dock have to make a further pay- 
ment in proportion to their tonnage. 

There is another charge made to 
All Vessels entering the Mersey, 
including those docking at Man- 
chester, which is not included in sub- 
section 3 of Section 20, and that is the 
charge for maintaining channels. This 
may bring all vessels within the scope 
of the Act. Therefore, it will be 
appreciated before formal action is 


taken there are many legal problems 
to be solved. 

The nuisances associated with the 
volume of smoke from shipping are 
increasing but the act does not 
simplify the procedure or authorize 
legal proceedings in relation to smoke 
other than dark smoke. 

Foreign owned, sea-going vessels 
periodically using the port may commit 
an infringement when emitting dark 
smoke, but the practical difficulties 
associated with taking formal action 
within 48 hours in respect of these 
ships have not been removed as the 
Owner is overseas. When the ship is 
moving and difficult to board it 
would be impossible to have the 
ship stopped merely to Jecture the 
responsible person causing a nuisance 
or for finding out the cause of the 
smoke emission. 

Therefore there has been no altera- 
tion with regard to the procedure 
which still restricts formal action 
against. either the owner, master, 
officer or person. in charge. of the 
ship, and not on a local agent on land. 

It is regretted that action can only 
be taken in respect of dark smoke and 
exemption is given for the indis- 
criminate discharge of smoke, dust 
and grit. In the normal way this 
would not cause a problem but due 
to the smoke cloud rising from the 
city and port, air navigation is 
affected. 

Dark smoke is defined as dark or 
darker than Shade 2 on the chart of 
Professor Ringelmann, but ditficulties 
will be experienced in using this 
method in respect of vessels on the 
move, and it would appear that 
visual observation may provide the 
only evidence for court proceedings, 
for which the Act under Section 34, 
Sub-section 2 now makes provision. 

A long experience of smoke emission 
from vessels on the river has established 
that one exemption from a set 
procedure will nullify the efforts to 
secure complete elimination of smoke 
nuisances. Where ships are clustered 
closely together considerable dis- 
content will be caused if the owners 
are subjected to a procedure which is 


varied for ships of H.M. Navy and 
other Government vessels. Therefore 
all ships at anchor should have been 
included within the provisions of the 
Act. 

It is appreciated that it would not 
be possible to include in the Act a 
section providing for prior approval 
of equipment and apparatus to be 
installed in ships, but it is felt that 
regulations could be made providing 
for the provision of the small essential 
devices in stokeholds warning. that 
dark smoke is being emitted. 


Summarized Remedial Measures for 
Shipping 

In order to prevent the excessive 
smoke emissions from ships using the 
river daily the local authority should 
have sufficient technical officers to deal 


with this source of atmospheric 
pollution. 
Recommendations 


(1) Maintain constant observation 
of all ships entering or leaving 
port, as well as ships berthed in 
the docks. 

(2) Board the offending vessel as 
soon as possible after the offence 
in order to advise the ships’ 
officers of the nuisance. 

(3) Ascertain the cause of the 
nuisance and advice the respons- 
sible ship’s officer of the best 
action to be taken in order to 
prevent <a -recurrence “Of “the 
nuisance. 

(4) Tugs, sand hoppers, dredgers 
and similar small craft engaged 
on the river daily should be con- 
verted to smokeless combustion 
either by changing to oil or the 
adoption of improved fittings, 
doors, etc. 

(5) Advise all shipping companies 
that in order to assist the stoke- 
hold personnel in the economical 
use of the fuel available, warning 
devices should be installed. 

(6) Legal action to be taken against 
persistent offenders after warn- 
ing. 

Domestic Smoke 

The policy of the local authority 

under the Clean Air Act for dealing 





4. The Domestic Problem 


ith domestic smoke is restricted to 
ark smoke generally or smoke 
mission in the controlled areas. 

The average dwelling-house chimney 
arely emits dark smoke of the density 
efined as Shade 2 of the Ringelmann 
‘hart, and progressive action there- 
ore to reducing the emission of smoke 
‘om domestic chimneys will mainly 
ccur when they are incorporated in 
moke control areas. Unfortunately, 
onfirmation of orders will only be 
btained when the Minister is satisfied 
vat smokeless fuel is available in the 
rea, sufficient appliances are provided 
uitable for burning the fuel and 
bjections have been considered. 

In the domestic sphere, legal action 
Pvestricted and there are Some 
nomalies created, the Act as far as 
yese premises are concerned is a 
moke control act and not a clean 
ir act, for no attempt is made to 
sstrict the use of fuels emitting 
armful fumes to health, vegetations 
nd buildings. Furthermore, the 
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Minister may from time to time by 
order exempt any class of fireplace, if 
he is satisfied that such fireplaces can 
be used for burning fuel other than 
authorised fuel without producing 
undue smoke. 

In the large cities it may be many 
years before the central areas have 
been sufficiently smoke controlled to 
allow the local authorities to devote 
their efforts to the problems associated 
with adaptation of appliances in 
houses in the older residential areas. 

The problem in the domestic sphere 
may be divided generally into the old 
and the new. In the new residential 
areas close co-operation with the 
architects, and, of course, residents, 
may resolve the problems. In the 
older residential areas many of the 
houses are sub-standard, and the 
tenants, due to housing dilapidation 
and lack of maintenance, may have 
already lost house-pride, therefore, is 
it possible that their attention could be 
focused on one particular aspect, 


namely, the open fire, when the house 
fabric itself is deteriorating, the roof 
leaking, the drains defective, and they 
are without a bathroom or hot water 
system ? 

Furthermore, the recent experience 
of local authorities from a financial 
point of view in administering the 
patching clauses of the Housing 
Repairs and Rents Act, 1954, will not 
cause an enthusiastic response to 
spending vast sums of money merely 
to convert or adopt heating appliances. 

Section 13 of the Act provides for 
the Minister, out of monies provided 
by Parliament, to make a contribution 
towards the expense incurred by the 
local authority. The contribution is 
a single payment equal to 4/7ths in 
certain expenses, and 2/5ths in other 
expenses. Therefore the local authority 
will still have to find large sums of 
money as their share in enforcement. 

Formal action taken to solve the 
domestic problem would appear to be 
fraught with a certain amount of 
financial complication and difficulty, 
more rapid progress may be made by 
informal action involving propaganda 
and persuasion of occupiers or owners 
to convert their appliances in which 
the, traineds -officers-of <the local 
authority are expert. 

The Beaver report has not over- 
looked the difficulties in smoke con- 
trolled areas, and advocates with 
regard to new housing estates con- 
ditions of tenancy regarding the use 
of smokeless fuels. 

The questions relative to the inser- 
tion of suitable appliances, suitably 
designed dwellings and correct insula- 
tion to maintain a basic high efficiency 
must depend upon co-operation with 
architects, owners and occupiers, 
although the specialist officer on smoke 
abatement can administer the appro- 
priate prod at the right time and in 
the right place. 

To solve the problem of domestic 
smoke may mean discontinuing the 
use of 36 million tons of coal a year. 
This situation, mentioned in the 
Beaver report, recommends that 
attention should be concentrated on 
the black areas only, where pollution 
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was invidious, and therefore the 
problem would be replacement of 
19 million tons. ae 

To replace one ton of coal by 
smokeless fuel, burned in approved 
appliances, would require 16 cwts., 
logically 15-2 million tons of smoke- 
less fuel is needed to replace the high 
volatile fuel now being used. There 
is unfortunately, however, only a 
limited amount of smokeless solid 
fuel immediately available, but there 
is an encouraging trend to greater use 
of electricity, gas and oil, including 
paraffin. 

It is extremely problematical whether 
manufactured fuels such as Phurnacite 
and low temperature cokes, (Coalite 
and Rexco) could fulfil the demands, 
and further increased conversion needs 
may have to be met by greater utilisa- 
tion of gas coke. 

Unfortunately there is considerable 
resistance to the use of coke. There 
are traditional objections and mistaken 
notions that coke gives rise to fumes; 
also flying splinters produced by 
impurities in the coke which can be 
dangerous. 

A survey carried out by the Coal 
Utilization Council revealed that the 
proportion of houses fitted with 
modern appliances for fuel smokeless- 
ness is only about 18 per cent. Few 
of the individual householders are 
conversant with the free standing 
grates or the convector fire or other 
modern improvements. 

Education must be carried out by 
officers armed with facts and argu- 
ments that will arouse the interest of 
the occupiers and owners> -— Facts 
similar to those used in environmental 
hygiene propaganda concerning 
plagues and epidemics are useful. It 
may be possible to compare polluted 
air with polluted water and attendant 
risks of ill-health. For although many 
householders still regard with good 
humoured tolerance our effort to 
abate smoke, they are extremely con- 
cerned with aspects that may affect 
the health of the family. 

From these arguments you will 
gather that there can only be one 
group of officers capable of under- 








taking this formidable task, namely, 
the Medical Officer of Health and his 
team of fuel technologists. 

Summarizing the domestic problem, 
the local authority must devote more 
time and money to educational 
propaganda, and its officers must 
shoulder the burden of addressing, 
advising, or lecturing individuals or 
communities of people wherever they 
gather to discuss this subject. 








Railways 

_ The Beaver Report states that rail- 
way locomotives are responsible tor 
over 1/7th of all the smoke discharged 
into the atmosphere, and in common 
with other large authorities, or black 
areas, we are all convinced that the 
major part is in our particular 
district. 

In Liverpool there is a very large 
marshalling yard at Edge Hill, which 
during the war years, attracted the 
attention of the Luftwaffe and now is 
the focal point of the belligerent 
attention of inhabitants in the locality. 

There is also a considerable smoke 
nuisance in the vicinity of two large 
railway stations. The depressing 
effect of a large station set in the 
vicinity of a smokeless zone can well 
be imagined by all actively engaged in 
the war on smoke. The only complete 
answer is the replacing of the coal- 
fired locomotive by electric, diesel or 
other smokeless methods of traction, 
but the British Transport Com- 
mission’s plans include only a limited 
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5. Transport Problems 


number of schemes for electrification 
and a long-term programme with 
regard to the replacing of coal fired 
engines by diesels or gas turbines. 

A palliative to the problem 
associated with the major marshalling 
yards and railway stations is the 
introduction of the diesel shunting 
locomotives, but although there were 
in 1954 already 250 in service, there 
will only be 800 in use by the end of 
1957, which is 30 per cent., of the 
total shunting locomotives in use. 

Section 19 of the Act applies to 
railway locomotives as it does in 
relation to buildings, but only to dark 
smoke and exempts smoke, grit or 
dust. 

The problem does not concern itself 
with the sporadic burst of dark smoke 
from a railway locomotive, but the 
volume of smoke, dust and grit mixed 
with steam arising in vast quantities 
from marshalling yards or large rail- 
way stations. Legislation cannot 
solve this problem and only modern- 
ization or the adoption of palliatives 
can hope to assist the local authorities. 

Electrification may be too ambitious 
at this stage, and the British Transport 
Commission consider that the benefit 
from the use of atomic power is likely 
to be indirectly obtained through the 
development of nuclear energy at 
electric power stations. 

Diesel traction offers many 
advantages and the changeover does 
not involve large scale engineering 
conversions whether associated with 





6. Crown Property 


the railways, signalling works, or civil 
engineering. 

The long-term plan of the Com- 
mission of combining electricity, diesel 
traction and including gas turbine 
propulsion is encouraging although 
the cost of £1,200 million to be spent 
in the next 15 vears may suffer some 
curtailment with the present economic 
credit squeeze. It is said that 1956 
may see the end of the production of 
new steam engines and the age of the 
steam locomotive is limited. 

Therefore, the local authorities, as 
an alternative to limited legal action, 
may still have the depressing duty of 
constant observations, placating irate 
householders, and seeking the co- 
operation of the Railway Staff until 
the long-term plans come to fruition. 


Special Cases 

The first important point from the 
local authority’s view is that there has 
to be special cases with different 
administrative procedure. This causes 
complication in administration and 
acts as an irritant, and in many cases 
arouses the owner or occupier of 
penalized premises to criticise the 
local authority because they quickly 
form the opinion that certain estab- 
lishments are being protected. The 
hospitals in a large city are perhaps 
the biggest offenders, and although 
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action may be taken at ministerial 
level, often the response is only in the 
form of a reassurance that everything 
possible is being done. 

The Beaver Report recommends 
that scheduled processes should be 
the subject of supervision by a Central 
Technical Inspectorate and not by 
staffs of local authorities. Neverthe- 





7. Liverpool’s 


Special Problem 


less, the Government in its wisdom 
decided that the Minister may by 
order transfer to the authority the 
duty of enforcing the provisions of the 
Act within its district. 

Many of the larger authorities with 
specially qualified personnel will con- 
sider making a request for the transfer 
of these duties, for the local officers 
are more aware of the discomfort and 
psychological effects to the inhabitants 
adjacent to many of these highly 
technical processes, and inculcated 
with a sense of urgency to secure the 
abatement of smoke nuisances. 

A recurring source of complaint in 

Liverpool is an irritating smell affecting 

a large area of the city from a nearby 

oil refining plant which deals with 

5 million tons of oil per annum, and 

although sums between £60,000 and 

£100,000 are being spent annually in 
mitigating this nuisance, and the total 
cost may reach a quarter of a million 
pounds, this type of plant requires 
the constant attention of the local 
authorities and the close co-operation 
of the Alkali Works Inspectorate. 

Co-ordinated and concerted action by 

the local authorities affected has 

‘reduced considerably in the last few 

months the nuisance from this 

particular establishment. 

- Therefore I am confident it would 
be a mistake for the specialist local 
officers concerned to leave these 
isolated pockets within their area and 
throw the full responsibility on to the 
Alkali Works Inspectorate. This type 
of formidable problem is not confined 
only to industries of this character, 
there is the same vexatious problem 
from power stations, one may create 
so much nuisance as to cause wide- 
spread interference with visibility over 
a large area. 

A great deal of thought and money 
have been expended in the prevention 
of pollution, but power stations must 
always remain a potential danger by 
creating dust because of the great 
quantity of coal used. 

Liverpool’s special problem con- 
cerns a power station which uses 
2,580. tons of coal per day, -con- 
taminating the smokeless zone with a 





large emission of gas. There is no 
known plant capable of preventing 
completely an emission of dust, 
although a proportion of this plant 
has been converted to pulverized fuel 
with electrostatic precipitation. The 
other sections rely entirely upon slack 
with mechanical arrestors. 

During the last 15 years dust and 
ash contents of coal have so increased 
that many of the arrestors are over- 
loaded. This particular problem is 
the cause of a smoke plume which 
hovers over the city, and has a 
persistence of nearly 30 miles, inter- 
fering with air navigation and accentu- 
ating the smog problem. 

Again complete co-operation 
between the local authorities and the 
Central Electricity Board is necessary 
and several meetings have been 
arranged, including consultations with 
the Chief Engineer of the Ministry of 
Fuel and Power. It is possible that 
out-moded power stations may come 
within the temporary exemption pro- 
visions outlined under Section 2 of 
the Act by reason of the nature of the 
building or its equipment. 

The inequality of the load and 
absence of adequate large scale 
methods of storing electrical energy 
reduces considerably the efficiency of 
power stations. Encouraging con- 
sumers to increase the night load at 
off-peak charges for thermal storage 
in (1) water-heating, (2) floor warming, 
and more general use of hydraulic 
power may assist in solving the overall 
problem of power stations. 

The Central Electricity Authority’s 
steam power stations have greatly 
improved their thermal efficiency, but 
the current average efficiency is still 
only 23°85 per cent. The authority, 
according to the Seventh Annual 
Report, made a further surplus of 
£84 million and it is hoped that some 
of this money will be earmarked for 
complete modernization of power 
stations causing persistent smoke 
nuisances. - 

The solutions of these technical 
processes will not come unless the 
local authority, through their officers, 
maintain constant pressure upon all 





8. The Industrial Problem 


involved, whether at local or national 
levels. 


Industrial Smoke 

The most important requirement in 
dealing with industrial smoke is an 
accurate record of all industrial 
establishments in the area, together 
with the types of plants used for 
combustion purposes. 

Industrial smoke is dealt with under 
Section | to 10 of the Clean Air Act 
and provision is made for the preven- 
tion of dark smoke, temporary exemp- 
tions, prior approval, minimising grit 
and dust from furnaces, density 
meters, installations of grit arrestors, 
records of measurement of grit and 
dust, and height of chimneys. 

There are further powers with 
regard to the emission of smoke, other 
than dark smoke, under Section 16 of 
the Clean Air Act. With regard to 
prevention of industrial smoke, legal 
action is of great assistance to the 
local authority.- [he service ot 
statutory notices when an_ infringe- 
ment has been committed often causes 
immediate action and prosecution of 
persistent offenders, and this, together 


with the resultant publicity, has 
brought about a marked progres; in 
this city. 


However, these militant tactics will 
not secure an overall improvement 
unless suitable time is given to the 
education of management, engineers 
and boiler house staff. Replacement 
of worn out plants and outmoded 
methods of stoking is essential. 


Conclusion 
The Clean Air Act is the culmina- 
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tion of years of agitation, education 
and propaganda by devotees of 
smokeless air. 

The Society has been in the van- 
guard fighting on many occasions a 
lone battle, and now this Act, although 
it does not mark the completion of our 
efforts, is certainly in the nature of a 
major triumph. 

The difficulties of administration 
may cause a certain amount of 
despondency that clean air is far from 
an accomplished fact, but an unbiased 
assessment of our progress to date 
must be encouraging. For example, 
in 1952, 98 per cent. of householders 
in this country depended upon burning 
solid fuel in many unsuitable appliances 
for their means of space heating. Since 
the publication of the Egerton and 
Symon Reports development of suit- 
able appliances has been outstanding. 
In 1947 the approved list contained 
26 appliances but in January 1956 
there were 575 included. 


This is only one aspect. In addition 
the industrial improvements must be 
considered; the great strides in the 
utilization of oil, the increasing 
appreciation by managements of fuel 
efficiency; the economic factors of 
mechanization when compared to 
inadequate and obsolete hand-fired 
boilers; all these factors must be 
placed on the credit side. 


Let us hope that this new Clean 
Air Act will in itself serve as a flame, 
which will overcome the dampened 
embers of public apathy and ensure 
that we have smokeless air for the 
next and succeeding generations. 


Discussion 


H. Moore (Hon. Secretary, N.W. Div., 
N.S.A.S.} in opening the discussion, wel- 
somed the Clean Air Act as a progressive 
step, but warned that apathy and ignorance 
were still formidable enemies. He con- 
sidered that too much emphasis was laid 
apon securing a favourable public opinion 
and averred that other reforms had 
advanced often in the face of hostile 
public opinion. He felt that the Local 
Authorities had a heavy burden of 
responsibility and could be handicapped 
in their smoke prevention endeavours by 
the lack of a co-ordinated national fuel 
policy and insufficient staff of public 
health inspectors. 

He urged that they should pursue a 
vigorous policy and expose any weak- 
nesses in the new legislation, and called 
for unremitting efforts to press home the 
advantage gained to the utmost effect. 
He complimented the authors on their 
excellent papers which had provided a 
sound basis for discussion. 


Dame Vera Laughton Mathews, referring 
to Mr. Cass’s opinion that much wasteful 
competition existed between the gas and 
electricity undertakings, reminded the 
meeting that the policy of the Ministry of 
Fuel and Power was that there should be 
freedom of choice for the customer; so 
long as competition was Government 
policy, it must be the business of an 
industry to make itself pay. As far as the 
gas industry was concerned, its only 
monopoly was for making gas and, for all 
its services, it was in competition with 
other fuels. 

With regard to the shortage of sanitary 
inspectors, Dame Vera asked whether 
this was not work eminently suited to 
women; she thought the number of 
women inspectors might well be increased. 


E. J. Winfield (Chairman, West Riding 
of Yorkshire Regional Smoke Abatement 
Committee) said that, on behalf of his 
Committee, he placed before Conference 
the problem of all local authorities in 
mining areas, namely, concessionary fuel. 

It was a long established custom for 


‘mineworkers to receive coal at nominal 
prices. 


No-one wished to take away that 
concession, but if, as at present, it must 
take the form of bituminous coal only, 
then there was little hope of creating 
smoke control areas in mining districts. 
His Committee felt that it was not im- 
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possible to secure alternatives to the 
present system. Coal as coal could be 
replaced by credit notes for coke, gas or 
electricity. 

They appreciated that the problem 
would not te easily resolved, but were 
approaching both the Yorkshire Branch of 
the National Union of Mineworkers and 
the North Eastern Division of the National 
Coal Board in an endeavour to inaugurate 
discussions. They understood that other 
similar Committees were taking similar 
action and realized that the solution could 
only be found at National level. 

In conclu:ion, on behalf of his Com- 
mittee, Mr. Winfield asked both the 
Executive Council and the Conference to 
give all possible help to secure a just and 
equitable solution to the problem. Unless 
alteration to the present system was 
secured the provisions relating to smoke 
control areas would be denied to mining 
communities. 


County Councillor S. E. Cohen (London) 
said that, as the Society and many 
members of that particular audience were 
well aware, the Corporation of London 
was a Local Authority which had always 
been well to the fore in the attack upon 
the atmospheric smoke problem. The 
personal efforts of his predecessor, the late 
Sir George Elliston, a member of the 
Society for many years and its President 
from 1945-48, were indicative in some 
measure of the continuous attention given 
to smoke abatement in the City of 
London. More recently, by legislation 
promoted successfully in Parliament by 
the Corporation, the City had become 
the largest Smokeless Zone in the country. 
For the past twelve months the stipula- 
tions and requirements of that Act had 
been implemented. 

He thought, therefore, that it might be 
of interest to refer briefly to the difference 
between operation and control under the 
Corporation’s private Smokeless Zone 
Act, and the operation and control under 
the new Clean Air Act. Fundamentally, 
the main difference was that in the City of 
London it was an offence for smoke of 
any degree of visibility to be emitted from 
any premises within its administrative 
area, whilst under the new Act a seven- 
year transition period was to be allowed 
for existing buildings. Domestic premises 
could not be controlled without the intro- 
duction of smoke control areas and in new 


premises the Authority was required to 
investigate details of plant proposed to be 
installed. The difference would indicate 
that a Smokeless Zone Act was not only 
more effective, but required less work in 
administration to operate. 

Viewing the powers possible under the 
Act, from his own experience of a smoke- 
less zone, County Councillor Cohen said 
that, whilst the Clean Air Act was a 
praiseworthy step towards smoke abate- 
ment, much work would be required over 
the next seven-year period to obtain 
results similar to those gained in a smoke- 
less zone. 

So far as the smokeless zone legislation 
was concerned, there could be no doubt 
that the effectiveness of any drive to obtain 
clean air depended upon vastly increased 
supplies of suitable fuel. Smokeless fuels 
were in extremely short supply, and that 
had led many commercial firms to apply 
to install oil installations as approved 
installations under the Act. That fuel 
for heating generation had received en- 
couragement in the City and all applica- 
tions for oil installations had been 
approved, subject to conditions con- 
trolling the standard of operation and 
requirement to install smoke protectors. 


There was, of course, a clear need to 
intensify research in regard to means of 
elimination of sulphur, both at the power 
stations where oil and coal fuels were 
burnt in such great quantities, and in the 
many industrial and commercial plants, 
where means of control were so much 
more readily instituted than they could 
ever possibly be in the individual domestic 
appliances. He considered that for a 
local authority such as the City to take 
steps at that moment to forbid the use of 
apparatus using oil as a fuel, merely 
because of the sulphur problem, would 
be wrong. Nevertheless, he wished there 
were more adequate supplies of alternative 
smokeless fuels available. 


The Clean Air Act provided some 
control of smoke emission from apparatus 
other than in buildings, as the City of 
London Act had had to include a saving 
clause in respect of smoke emitted from 
railway locomotives and, whilst he agreed 
that the powers then obtained were 
restricted to what was known as ‘ dark ’ 
smoke, it was a certain step forward. 


Apart from that problem, County 
Councillor Cohen was glad to report to 
the Conference that entire success had 
attended the efforts in the City, and had 
been attained without even the threat of a 
single prosecution. Much of the success 
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had been due to pre-publicity and to spade 
work by the officers concerned. 


J. W. Batey (Supt. S.I., Sheffield) said 
that he wished to draw the attention of 
Conference to Clause 6 of the Clean Air 
Act, which dealt in the imperative mood 
with grit and dust arrestment for furnaces 
burning | ton per hour or more of solid 
fuel. He stated that the Beaver Com- 
mittee and the first drafts of the Clean Air 
Bill had started with a figure of 10 tons 
per hour and that, in his opinion, had 
been done with a shrewd knowledge that 
the figure was too high. It had been 
brought down to | ton, but the figure of 
1 ton was still unrealistic. A sample 
survey of the Sheffield area showed only 
two furnaces burning at that rate, out of 
a random sample of some 250 furnaces. 
To be effective the figure of fuel consump- 
tion, at which grit and dust arrestment 
apparatus must be fitted, should be about 
1 cwt. per hour. 

A recent comparison of gauge readings, 
covering the last eight years, in two four- 
yearly summaries, showed that in the 
Sheffield area smoke was decreasing 
(which confirmed the statement made by 
Mr. Farquharson of Birmingham the 
previous day), but grit and dust were 
increasing. 

This was only one of many unsatis- 
factory features of the Bill and was in 
direct opposition to the view expressed 
by Mr. Enoch Powell, who had stated 
that ineffective legislation must be 
avoided. 


Miss D. Boyd said that she was an 
individual member of the Society, and 
that she was very interested in Professor 
Semple’s suggestion that, in the spreading 
of appreciation of the problem of air 
pollution, comparison be made between 
the cost of polluted air and polluted water. 

The Beaver Committee, in presenting 
their Report, had expressed their emphatic 
belief that the campaign for clean air was 
as important as the campaign for clean 
water of 100 years ago. There, their terms 
of reference had ended, but later, when 
giving the Chadwick Lecture, Sir Hugh 
Beaver had given some very revealing 
figures, and Miss Boyd said she felt it was 
an aspect of the subject which deserved 
wide public appreciation. 

Prior to the passing of the Public 
Health Act 1875, deaths from waterborne 
diseases had been pretty constant at 395 
per million of the population per annum. 
With modern sanitary progress, deaths 
from water-borne diseases had been 


virtually wiped out. Five persons, in over 
fifty million, had died from typhoid in 
1953. 

On the other hand, deaths from 
bronchial and cardiovascular diseases 
amounted to 425 per million of the popu- 
lation per annum, nearly forty times as 
many as in Denmark where only smoke- 
less fuels were used. 

Moreover, continued Miss Boyd, those 
figures were in respect of deaths only. 
The impact of the water-borne diseases 
was short and sharp—severe illness 
followed by recovery or death. With 
bronchial diseases there was an infinite 
range of disorders and suffering. The 
British were a nation of catarrhal subjects, 
and there were very few of them who did 
not cough their heads off at times. 

On the financial side, no figures were at 
present published by the Ministry of 
Housing and Local Government on water 
supplies, but recently there had been such 
an essential demand for statistical data 
relating to water supplies that the Central 
Advisory Water Committee, which had 
been reconstituted to advise the Ministry, 
was at present engaged in obtaining 
information on the cost of water supplies— 
the amount of capital already involved and 
to be expended. It was expected that 
their report would be completed early 
next year. 

Looking around for a few figures to go 
‘on, Miss Boyd said it was found that the 
Metropolitan Water Board charged 9? per 
cent. of rateable value for water supply, 
‘and that the average cost of sewage dis- 
posal to municipal authorities was 6 per 
cent. of rateable value. Rateable value in 
England and Wales was over £366 million 
at 31st December, 1955, and, if one could 
assume an average charge for clean water 
of 15 per cent. that would give an annual 
charge of £54 million or, for the sake of 
the present argument, say, £50 million. 
That was a constant charge, and exclusive 
of the £1,385 million known to be invested 
in water undertakings up to 1953, and 
further large amounts had been earmarked 
since then. 

The Beaver Committee had estimated 
the direct cost to the country of polluted 
air at £250 million per annum. During 
the debate on the second reading of the 
Clean Air Bill, the capital cost of imple- 
menting the findings of the Beaver Com- 
mittee in full had been estimated at £50 
million per annum over the following ten 
to fifteen years, a gross outlay of £750 
million, taking the highest estimate, and 
the result would be a reduction in pollu- 
tion in all heavily polluted areas of about 
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80 per cent. 

So, it would appear that, on completion 
of the investment, the return to the 
national economy would be about 25 per 
cent. or the capital outlay recovered in 
four years; furthermore, it would con- 
tinue to pay handsome dividends in im- 
proved health and higher fuel efficiency, 
which was ever increasingly vital to their 
economy. 

Miss Boyd concluded by saying that she 
had brought that comparison to the 
notice of the Conference because she 
thought it indicated that, when the full 
story of the cost of their magnificent water 
supplies was told, it would make the 
claims of Clean Air look quite modest, 
and would be a strong reinforcement to 
the arguments of those who ardently 
believed that they could and must afford 
Clean Air. 


J. F. Anderson (C.P.H.I., Edinburgh) 
said, in answer to the question put by 
Dame Vera Laughton Mathews as to 
whether there was no place in the field of 
smoke abatement for women, that it 
might interest the Conference to know 
that in Edinburgh there was an establish- 
ment for ten lady sanitary inspectors. 
Normally the duties of the lady inspectors 
were mainly connected with house-to- 
house visitation in Corporation housing 
estates, but during the war emergency 
their services had been called upon in the 
undertaking of sanitary work of a more 
general nature, in view of the depletion of 
male staff, and they had performed their 
duties in a very efficient manner. Mr. 
Anderson felt that their services could be 
similarly utilized in view of the shortage 
of male inspectors at the present time, by 
their undertaking some of the less techni- 
cal duties and thereby relieving the male 
inspectorate to devote more time to the 
administration of the Clean Air Act. 


Councillor Mrs. L. Bartlett (St. Pancras), 
speaking as a delegate from the Metro- 
politan Borough of St. Pancras, London, 
and as a resident of the borough, and a 
member of both the Borough Council’s 
Public Health and Air Pollution Com- 
mittees, said that she had had considerable 
opportunity to appreciate the dangers of 
atmospheric pollution and to understand 
the difficulties that face local authorities 
and such organizations as the Society in 
their efforts to achieve some improvement 
in the quality of the air they breathed. 

In St. Pancras they had tried for some 
years, and had met with some success, to 
reduce the emission of smoke into the 


atmosphere. It was very much a “ built- 
up area.’ It contained factories, houses, 
hotels and restaurants, three main line 
railway termini, and three large railway 
motive power depots, in which locomotives 
were prepared and steam raised prior to 
their being placed into service for journeys 
from the stations. The borough had rail- 
way lines running through it almost from 
north to south, and pollution of the atmos- 
phere by railway engines was one of their 
major troubles. 

During the last few years the Council 
had made considerable effort to abate the 
smoke nuisance in the borough and, 
largely by means of persuasion and in- 
cessant observation, many of their factory 
chimneys had ceased to be grave offenders 
because the greater number of the in- 
dustrial furnaces were at present con- 
suming smokeless fuel. Domestic fire- 
places, of course, were continuing to add 
their quota of pollution to the air, but 
they hoped shortly, with the coming of 
the “‘ appointed day,’ and the introduc- 
tion of smoke control areas, to make 
considerable progress in a comparatively 
short time. 

Councillor Mrs. Bartlett pointed out 
that her Council had not been reluctant to 
seek improvement regarding the emission 
of smoke from railway engines. They had 
tried, both by persuasion and _ legal 
process, to obtain mitigation of the 
nuisance caused at the railway depots. In 
the last twelve months, six summonses 
had been taken out against the British 
Transport Commission in connection with 
railway locomotives. The results were: 
20th October, 1955—Four summonses— 
three dismissed—one discharged—the 
defendants had pleaded “ guilty ’’ in the 
latter case. 10th August, 1956—One 
summons—£5S fine—£15 15s. costs. 18th 
September, 1956—Discharged—the 
defendant had pleaded “ guilty ’’—£5 Ss. 
costs. 

In February 1956 a delegation from the 
Council had been received by the Minister 
of Transport. 

Although they claimed some achieve- 
ment, she felt that there was a lot still to 
be done. She thought that some part of 
their little success was attributable to the 
fact that in the Borough of St. Pancras 
there was, to quite a degree, an interested, 
strong public consciousness of the 
necessity for clean air and, like many more 
people, she believed that if public opinion 
was strong enough, it would win in the 
end. To form a strong national public 
opinion, however, public interest would 
first have to be intensified, and she 
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suggested that a National Clean Air Week: 
preferably in December of every year; 
sponsored by the Society, who she con- 
sidered were the best ‘people to do it} 
would probably lead to worthwhile 
results. 

They all remembered the outcry in 
December 1952, when London was so: 
badly affected by smog that there were 
4,000 deaths attributed to it. It was 
suggested that the ‘“* Clean Air Week ”’ be 
held in the month of December because: 
it was from that month onwards that 
atmospheric pollution combined with fog: 
had the most serious effect on health. 

Councillor Mrs. Bartlett concluded by' 
thanking the Conference for their atten- 
tion, and formally proposed that during; 
December of each year there should be a 
Nationa! Clean Air Week. 


A. E. Snodgrass (C.P.H.J., Bury) asked: 
Professor Semple the qualifications and 
remuneration of the combustion con- 
sultants employed in the Liverpool Health 
Department, and their relationship to the 
public health inspectorate. He also 
inquired whether the use of aeroplanes for 
smoke observation in Liverpool had 
proved more advantageous than the 
traditional procedure of observing smoke 
emissions from ground level. He gave 
details of post-advanced courses in air 
pollution for public health inspectors 
being organized in various areas by the 
Sanitary Inspectors’ Association, in co- 
operation with technical training institu- 
tions, and commented on the increased 
traffic on a local railway line in his area 
since conversion to diesel trains. 


F. Taylor said that the point he was 
raising had already been referred to by 
the author of one of the papers, and by 
two contributors to the discussion. There- 
fore, he did not wish to labour it unduly. 

The Clean Air Act appeared to be 
hailed, in itself, as an automatic solution 
to smoke problems. The old legislation 
was acknowledged to be out-dated, out- 
moded, and inadequate, yet much more 
could have been accomplished had there 
been sufficient staff. It had failed 
principally because there was not. 

The Beaver Committee Report had 
expressed much concern that “ only 1-3 
per cent. of the total time of all Public 
Health Inspectors—full-time Smoke In- 
spectors included—is spent on smoke 
abatement duties’’ and went on, “It is 
clearly an inadequate foundation for the 
task which lies ahead. The equivalent of a 
full-time force of 60 men, one to each half- 


nillion population, or one to every 3 
nillion tons of coal burned, could not 
10pe to rid the * black areas’ of smoke in 
15 years. Many more qualified inspectors 
will be needed,’ the Report said. 
A Smoke Inspector’s duties were 
ynerous, continued Mr. Taylor. They 
started as the first mill operatives were 
arriving and did not always end with 
sundown. Sunday morning provided an 
ypportunity to examine more closely the 
condition of a plant shut for the week-end, 
and, if he was to relax on holiday, the 
Smoke Inspector must take care he would 
be out of sight of a recalcitrant industrial 
eroney which might disturb his equani- 
mity. 
~ No-one would be attracted to the job 
until salaries more compatible with the 
qualifications, duties and responsibilities 
ere offered. If that was not done soon, 
the’ Clean Air Act would be another 
dismal failure and yet another door 
pened to transference of administration 
o the Central Authority, for that new 
eapon could not be allowed to rust and 
ecay, with so many lives in jeopardy. 
Mr. Taylor concluded by saying that 
he hope of reward sweetened labour, and 
ocal authorities should demonstrate their 
arnest intentions by no longer keeping 
moke inspectors just hoping. There was 
o impediment in the National Salary 
rades Agreement. 


_ Mr. H. V. Cass, in reply to the dis- 
cussion, agreed with Mr. Moore and 
other speakers that apathy and ignorance 
were the principal factors hindering the 
clean air campaign. The suggestion of 
Councillor Mrs. L. Bartlett for a National 
Clean Air Week was an idea that might be 
considered by the Executive Council of 
the Society. 

_ Mr. J. F. Anderson, Chief Public Health 
Inspector, Edinburgh, had answered Dame 
Vera Laughton Mathews’ point regarding 
the employment of Women Public Health 
Inspectors. Mr. Cass believed they would 
be a useful addition in the domestic smoke 
field, particularly in the understaffed 
larger authorities in the black areas. 

The whole success of the Clean Air Act 
would depend upon the initiative of local 
authorities and their inspectorates, and it 
was up to local authorities to see that the 
necessary incentives were forthcoming to 
attract recruits into the public health 
inspectorate profession. 

Mr. Winfield’s point of concessionary 
coal in mining areas was a very important 
one. The new appliances that would 
burn biturninous coals more smokelessly 


should contribute to a solution of this 
problem. 

Mr. Cass endorsed Mr. Batey’s remarks 
that 1 cwt. per hour was a more realistic 
figure, and local authorities should start 
to collect the necessary information to 
convince the Minister, so that it could be 
considered when future amendment of the 
Act was under consideration. He con- 
gratulated Miss Boyd on her excellent 
economic and statistical contribution to 
the discussion. The information provided 
by Miss Boyd certainly supported the view 
that clean air was good business. 


Professor Semple in replying to the dis- 
cussion referred to the many comments 
respecting the effects of smoke on health. 
He stated that in the majority of large 
cities there were approximately 250 tons 
per square mile of deposited impurities 
falling and a high percentage of sulphur 
dioxide polluting the atmosphere. These 
impurities are only the first stage in the 
multiple waste involved. The second 
stage is obstruction of sunlight and day- 
light and the third stage is the harm done 
by polluting matter. 

There is, in addition, an unseen menace 
and certainly in Liverpool there is an 
irritant which could cause cancer. As a 
result of an investigation into lung cancer 
large urban authorities may be faced with 
grave problems of principle involving the 
interests of different local government 
services. Liverpool also had a major 
problem in the incidence of bronchitis and 
the environmental histories of people 
both with and without cancer, in rural 
areas of North Wales compared to Liver- 
pool indicated the relationship between 
lung cancer and tobacco smoking. The 
benzpyrene figure in Liverpool is eight to 
eleven times as great as in the rural 
authorities. 

Professor Semple expressed his pleasure 
that the coloured slides he had used had 
revived Dame Vera Laughton Mathews’ 
and others’ memories of Liverpool and 
the North Western Approaches, and 
stated his appreciation of the many 
compliments paid regarding the scenes 
depicted by the slides. He had attempted 
to cover all aspects with the illustrations 
and wished to pay tribute to the work of 
his Chief Public Health Inspector, Mr. 
Wattleworth, and Senior Public Health 
Inspector, Mr. Rimmer, for all the work 
involved in the production. 

He replied to the questions of Mr. A. E. 
Snodgrass, Chief Public Health Inspector 
of Bury, and agreed that an aeroplane was 
extremely useful in obtaining views of the 


city, particularly in relation to persistent 
smoke offenders. 

In replying to many questions con- 
cerning the staff at Liverpool, he stated 
that the specialist staff included men with 
engineering qualifications who had also 
obtained their public health inspector’s 
certificate in addition. These men were 
used as consultants, but the routine work 
was now being done by the district public 
health inspectors to relieve the specialists 
for experimental and advanced technical 
aspects. 

With regard to the many comments 
regarding shipping, the problem was 
extremely formidable and only large scale 
conversion will solve it completely. 
Nevertheless, as stated in the paper, there 
are many improvisations which would 
help to mitigate this problem. 
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He then dealt with comments regarding 
staffing in Liverpool and emphasized that 
the training scheme was now solving the 
problem and there was no necessity to 
consider women public health inspectors. 
The selected duties that they would be 
compelled to do would again promulgate 
the old section system which had been 
disbanded during the last few years. Staff 
sections always caused a certain percent- 
age of men to be condemned to work of an 
extremely routine and boring character 
and these men became dissatisfied resulting 
in constant exodus from the large cities. 

He concluded by thanking the delegates 
for their attentiveness during his_ talk, 
illustrated with the slides, and the apparent 
interest and enjoyment which they had so 
generously indicated at the conclusion of 
his comments. 


Clean Air and the Housewife 


SMOKELESS FUEL IN THE HOME 
by 


Mrs. Mary Courtney, J.P. 


— On July 4th, 1956 the Clean Air 
Bill received the Royal Assent and 
‘became the Clean Air Act. In this 
Act we find, under Section 11, the 
words “Smoke Control Areas. Any 
local authority may, by order con- 
firmed by the Minister, declare the 
whole of the district of the local 
authority or any part thereof to be a 
smoke control area.” The conditions 
are listed, the help which may be 
given to householders is stated, as 
are also the penalties which may be 
imposed for contravention of the 
order. 
- The woman in the house who takes 
‘a wise and forward looking view is 
very interested in this whole question 
of clean air. It affects her vitally. 
She has been told that in many towns 
smoke deposits 300 tons of soot per 
lsquare mile each year, that the 
damage caused by air pollution is 
estimated at more than £250,000,000 
per annum, and that emissions of 
dark smoke threaten and shorten life. 
She is, moreover, fully aware from 
her own experience of the great dis- 
advantages of living in a smoke-laden 
atmosphere. Just the other day I had 
a letter from one who lives in such an 
atmosphere— incidentally, I don’t! The 
writer said, “‘ One gets so tired of this 
pall which hangs over everything.” 
And, living as I do in clean air, and 
enjoying it, I was very sympathetic 
with her attitude of mind, which no 
doubt is reflected in many ways in 
her life—not only in the letter she 
was writing to me. I could under- 
stand it so well, having recently flown 
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from London to Renfrew Airport— 
through bright weather north of 
London, very quickly giving place to 
dirty black mist, again into bright 
sunshine over the Border then into 
the smoke pall hanging over Glasgow 
and its surroundings, and on to 
Renfrew, all within a space of less 
than two hours. 

How tired one must get of this pall 
which blots out so much _ beauty, 
enters into the home, and makes the 
living of life so much more full of 
drudgery, unnecessary dirt to be 
tackled (and it is dirt!), wear and tear 
on household goods, and over all a 
general sense of frustration. 

There are many “‘ Guilty Chimneys ” 
adding their quota of dreariness, dirt, 
damage and danger. Maybe they are 
chiefly industrial and beyond the 
control of the housewife, but the 
domestic chimney adds to the sum 
total, and cannot be ignored. Nor 
does the housewife wish to evade her 
responsibility. But, recognizing the 
contribution she herself should make 
towards cleaner air, she feels she 
must know :— 

what has to be done 
what can be done 
how soon it can be done. 

And at this point she may find 
herself in a smog of conflicting 
opinions and data. 


Modern Stoves 

She is told that her old open fires 
burning coal are part of the general 
trouble. It would be advisable to 
replace them with modern stoves 


burning special fuel. Now, women 
are interested in modern stoves and 
would gladly know more about them. 
They are keen to have them. But are 
not men somewhat reluctant to 
change to new ways? Would they 
not rather, as a rule, live with the 
accustomed than experiment with the 
unknown? I think they would. 
“it 18 good enough,” they say. 
*“We will change one day!” ‘‘ Wait 
until we must,’ and so on. Then, 
when they do agree to launch out, 
they are confused—men and women 
alike—with the variety of choice, and, 
worse still, the variety of advice 
offered. And when the choice has 
been made, involving expense and 
temporary discomfort, it is followed 
only too often by disappointment. 
The new stove does not fulfil all that 
was promised. I would ask that real 
attention be given to the guarantees 
that go with equipment and to the 
follow up in service, so that the 
purchaser may be satisfied and the 
desired result achieved. 

Has the time not come to cut down 
on the plethora of choice in design 
and to concentrate on performance 
and economy? Expenditure of this 
kind is not like the purchase of a 
pound of tea or a new hat, but rather 
a long-term investment in personal 
comfort and the nation’s well-being. 


Smokeless Fuels 


It has constantly been brought into 
public thinking over a number of 
years that it is anti-social to buy anti- 
smokeless fuel. It is patriotic, we 
have been told, to buy smokeless fuel. 
And what happens? Those who 
follow the advice given, try to get 
smokeless fuel. It is in very short 
supply. It is unknown when deliveries 
will take place. And, final and most 
cruel blow of all, summer prices do 
not apply to smokeless fuel. The 
fuel in shortest supply, so far as the 
nation’s work and wealth is concerned, 
the fuel that is the basic need of so 
much industry, the fuel that should be 
used with restraint and respect because 
of its value, is the fuel that we can buy; 
the fuel that comes under the ban of 
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the Bill, the fuel which is made avail- 
able at summer prices, thus inciting 
the wise home-maker to save where 
she can. But at what cost—the cost 
of the very principles we are trying 
to inculcate! 

It may have been unavoidable this 
year, but can we be assured that such 
a Gilbertian state of affairs will not 
recur? For to pass a Bill which 
carries with it penalties, surely cannot 
mean that we are, willy-nilly, to 
become lawbreakers of a sort! Is it 
really expedient to make lawbreakers 
under the Clean Air Bill of otherwise 
law-abiding citizens? And, logically, 
what effect may that not have on 
other laws? Or, alternatively, is the 
spread of smoke-controlled areas to 
be slowed down awaiting a _ local 
sufficiency of smokeless fuel? If so, 
is it impossible to explain the facts 
quite simply to the home-maker so 
that she may not be penalized for 
being ahead of developments? And 
is it possible to tell her also what 
contribution she can make in the 
meantime to the nation’s good and 
her family’s greater comfort? 


Price of Fuel 


So far as the home-maker is con- 
cerned, each pound that she has to 
spend contains exactly twenty shillings. 
Depending on where she lives, in many 
cases the purchasing power of her 
twenty shillings varies, and this is 
very marked in regard to fuel. I am 
quite aware of the arguments that can 
be produced to defend this anomaly: 
compensating factors in climate, vary- 
ing cost of transport and conditions 
of environment. Surely that is not 
the way to give equal opportunities 
to purchase what is, after all, a basic 
need in every home! The difference 
in climatic conditions within these 
islands is not very vast, and, therefore, 
the amount of fuel used cannot present 
such a great inequality. Transport 
being nationalized no one should be 
penalized for living at a distance from 
the source of supply. And environ- 
mental conditions should be met by 
other means than through a greater 
individual supply of fuel, and every 


effort made to improve the conditions 
for which extra fuel alone cannot 
compensate. 


As well as considering our comfort, 
we should take into account our 
status of citizenship. By underlining 
the differences in essential needs, we 
create a climate of opinion that, 
instead of making for good citizen- 
relationship, introduces more than an 
element of controversy and conflict. 
It isn’t enough to flatter the home- 
maker when you want her to do 
something: surely she should be 
treated as a responsible partner in 
building a new structure that has been 
agreed to be beneficial to society. 


It may seem a far cry from the 
benefits of smokeless fuel to the 
problems of disruption in the home, 
but the thinking of today would lead 


us to believe that a sound and happy 
home is the basis of all good citizen- 
ship, and so anything that helps to 
make a home more homely, more the 
centre of attraction, and more the 
place that one loves to come into and 
goes out of with regret, is surely a 
matter of importance and concern to 
us all. The fireplace is often the focal 
centre of home life—traditionally so 
in this country—and even in the days 
of the much discussed wireless and 
television that centre may become of 
still greater importance. So, on 
behalf of the home-makers of Great 
Britain, I would ask that all present 
should bring as much pressure as 
possible to bear in the right quarters 
to ensure that we may have the 
comfort of an efficiently warmed and 
equipped hearth—with no smoke 
drifting up a guilty chimney. 





SOPEO I] UNITES. 


by 
Miss Judith G. Ledeboer, M.A., F.R.I.B.A.., F.1.L.A. 


It used to be part of the weary 
traveller’s welcome home to see from 
a distance the smoke rising from his 
cottage chimney, and to know his 
family to be tending the pot on the 
hearth. Modern progress is fast 
eliminating both hearth and chimney, 
though in this country there is still a 
vigorous desire to retain the hearth 
and the glow of the open fire. While 
solid fuel remains to burn, there will 
also be a chimney, but the smoke is 
destined to go. 

In the domestic sphere, the problem 
of smoke abatement rests with the 
open fire. In towns, where public 
services are readily available, we can 
take it that the fuels predominantly 
used for cooking are gas and electricity. 
In the North, and in mining areas 
where concessionary coal is available, 
cooking on solid fuel cookers is still 
usual, but labour saving trends 
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together with the fact that a great 
number of women go out to work, 
means that cooking by gas and 
electricity has become general through- 
out the South and is being extended in 
the North of the country. In country 
districts heat storage cookers are 
favoured, and they have many advan- 
tages appreciated by those who can 
pay for them. The open fire com- 
bination range placed in the living 
room has still a great following in the 
North, since it provides the radiant 
heat that is an essential need in a 
damp climate varying from day to 
day. For purposes of the argument, 
the combination range can be classed 
as an open fire. 

The alternatives to heating a dwelling 
from a solid fuel open fire are many. 
It can be done by electricity, but even 
Electricity Boards will not deny that 
this is expensive. Gas heating is 


somewhat more expensive than by 
solid fuel. Both are smokeless, and 
labour saving—this last factor being 
of great weight in these days. More 
important is the greater use of these 
services for the provision of domestic 
hot water. The ease and low capital 
cost by which both are _ installed 
contributes greatly to their popularity, 
particularly where conversions are 
carried out, and where domestic hot 
water is provided in local authority 
flatted dwellings. Central heating is 
an expensive first capital cost, but is 
rapidly gaining ground in _ private 
enterprise undertakings, while local 
authorities are, for special reasons, 
hesitating in its use for flat dwellings. 
Heating by hot air is a post war 
venture also gradually gaining ground. 
These two last alternatives are either 
by oil, gas or smokeless fuel, and do 
not constitute a smoke abatement 
problem. Solid fuel boilers for 
domestic hot water are generally 
smokeless. To consider in this paper 
methods of background heating to 
bedrooms and other rooms is to take 
the argument beyond that of smcke 
abatement into the field of general 
heating requirements for the home. 
We need to restrict our interest_to the 
open fire in the living room of nearly 
every house in this country. 

Is it possible to prevent this same 
open fire from emitting smoke? 
Where smoke .control areas. are 
established the use of bituminous coal 
w.ll be prohibited. In other areas, its 
use will be eliminated only if smoke- 
less fuels can make as equally an 
attractive fire as the coal fire. It is 
hardly necessary to repeat what has 
been said again and again that smoke- 
less fuels, whether coke, Phurnacite, 
Coalite or anthracite must be able to 
give the same welcoming glow, must 
be labour saving in use, and must be 
readily available at a low cost. If the 
public are kept well informed and if 
installations are made attractive 
smokeless fuel will gradually supersede 
the use of bituminous fuels, in all but 
low density areas. 

The opportunities for substituting 
bituminous burning fires in more 
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densely developed areas for smokeless 
fuel fires are particularly favourable 
at present, and would exist even if 
smoke control areas were not to be 
established. We are told that 30 per 
cent. of the houses in England and 
Wales are obsolete, and that there 
are 850,000 unfit houses. The Govern- 
ment have redirected the housing 
effort to a slum clearance programme, 
which if vigorously carried out will 
soon affect the centres of our large 
towns. Already in London, Birming- 
ham, Liverpool, Manchester, areas 
which once produced domestic smoke 
are being cleared, and being replaced 
by dwellings heated in a variety of 
ways with smokeless fuel installations. 

Where actual clearance does not 
take place renovation can be an 
agent: for. smoke=abatements 2 he 
great experiment now being under- 
taken by Birmingham Corporation 
under the 1946 Compulsory Purchase 
Order containing nine hundred and 
eighty one areas consisting of 29,526 
dwellings is likely to lead and should 
be used to convert the inhabitants to 
the use of smokeless fuels. Further- 
more the use of improvement grants 
under the 1949 Housing Act may lead 
to a considerable number of con- 
versions to smokeless fuel by owners 
or by local authorities. The present 
Government housing policy can be 
used to assist smoke abatement in 
every town in the country. 

Parallel with this, we now have the 
prospect, at the framing of the Clean 
Air Bill, of the establishment by local 
authorities of smoke control areas. 
While installation of smokeless fuel 
burning appliances is no problem in 
new dwellings, their forced installation 
in existing dwellings immediately 
present the individual tenant or owner 
with the difficulties that are inherent 
in the change over from the use of 
bituminous to smokeless fuel, and all 
that it means to the housewife. 

In the first place, the industry must 
be able to assure the consumer that 
the smokeless fuel will be available 
and at a low cost. In the second 
place the installations burning smoke- 
less fuel must be efficient and as 


attractive as the old coal burning 
grates, and they must be easily and 
readily installed at a low capital cost. 
Reduced to the simplest terms, we 
must ask ourselves how a_ local 
authority is to persuade a housewife 
who has burned coal in an open grate 
all her life, suddenly to have the grate 
removed, a new and perhaps slightly 
more complicated one installed at 
some small cost to herself or her 
landlord, and then to fire it with a 
fuel which is twice as bulky as coal 
and which leaves a greater bulk of 
cinder? Even if this is to be done at 
no cost to herself, the local authority 
and the landlord bearing the cost, 
will she welcome the change? 

Already much has been done to 
help her to get over the initial doubt. 
The appliance manufacturers have 
made a very careful study of the 
problem, and all kinds of smokeless 
fuel burning appliances are 
available. Study has been made of 
easy installation and of heating 
capacity. In particular the need to 
provide in one installation radiant 
and convection heat are to be noted. 
Study of reflected heat surfaces to re- 
inforce the direct radiant heat of the 
open fire, and several installations 
incorporate space which creates con- 
vection currents to be sent round the 
room. Manufacturers claim that a 
saving of 35 per cent. to 50 per cent. 
fuel is achieved against the oldest 
installations. Greater comfort, and 
greater economy achieved with a 
cleaner fuel and without smoke are 
words which will tempt a housewife. 
She will get rid of the old grate which 
had to be blackened, and readily 
accept the new installation with its 
porcelain enamelled bronze gleaming 
front. And where she is told that an 
improvement grant will assist in the 
cost of providing the back boiler 
behind the open fire and give her a 
good supply of domestic hot water, 
she will not deny that the new installa- 
tion is worth while. If manufacturers 
continue the trend of investigation 
that they have been encouraged to 
take by the Solid Smokeless Fuels 


81 


Federation, the Coal Utilization 
Council and Women’s Advisory 
Council on Solid Fuel, they will do 
much to get the new situation accepted. 


But one snag still remains. This 
new smokeless fuel which the house- 
wife is being forced to use is twice as 
bulky as the coal she was accustomed 
to. Where is she going to put it? 
Already her fuel store is likely to be 
too small. Storage is a problem that 
is probably too often neglected. 

The following table shows approxi- 
mately the space for one ton of each 
of the solid fuels most used for 
domestic purposes :— 


Anthracite . average 40 cubic feet per ton 
*“Phurnacite «) . 2915, 40 a 
Coal ae 45 
Hard Coke Uw ; 
Gas Coke 80 
““ Coalite ”’ ae 90 ise 
In areas where conversions take 


place, and inadequate room is avail- 
able, the aim should be to provide for 
at least one month’s supply of fuel 
under winter conditions of use. With 
an open fire using up to 14 cwts. of 
coke a week, a four weeks’ supply 
would mean the storage of 6 cwts. 
In cases where the appliance is 
designed to heat hot water or radiators 
consumption may go up to 24 cwts. 
a week. The Coal Utilization Council 
recommend minimum storage for 
flats as follows :— 


Coal Coke Coalite 
Open fire , 14 cus ft. 24 cw. ft. . 28 cu. ft. 
Multi-duty appli- 
ances (10 cwts.) 23 cu.ft. 40cu.ft. 45 cu. ft. 


The provision of fuel storage of a 
size of about 3 ft. x 4 ft. x 3 ft. 9 ins. 
to each dwelling is an essential part 
of the conversion programme. 

Opportunities are available through 
slum clearance and redevelopment 
programmes for the conversion of 
whole blocks of residential property 
consisting of rows and rows of 
cottages each pouring out its smoke 
into the grey atmosphere, into 
neighbourhoods where homes are 
heated by smokeless fuel and where 
the residents may look out on a blue 
sky. These opportunities will surely 
be exploited. 


CLEAN AIR AND FAMILY HEALTH 
by 
Miss J. M. Akester, S.C.M., H.V.Cert.D.M. (London) 


Nothing is of greater importance to 
the housewife than the health and 
happiness of her family. All her 
efforts, budgeting, shopping, cooking, 
cleaning, making and mending are 
directed towards the achievement of 
this dual aim. The two things are 
generally linked together in her mind, 
because, although a happy family life 
can be maintained in spite of sickness 
and resultant hardship, she knows that 
any sickness means sorrow in some 
degree, and that happiness is more 
difficult to achieve if she, her husband, 
or her children are the victims of 
ill-health. 

In spite of all the provisions of the 
National Health Service, illness still 
causes a major crisis in most families. 
The salaried man can generally count 
on a period of sick leave on full pay, 
but a long illness brings the worry of 
weeks on halt-pay, and then no pay 
at all. The manual worker finds his 
weekly wage reduced to sickness 
benefit at the onset of illness, with the 
possible supplement of national assist- 
ance. In either case, it is the house- 
wife who must devise ways and means 
of economizing and, at the same time, 
nurse her husband cheerfully or visit 
him in hospital, concealing her anxiety 
so that his may not be increased. 
A sick child means worry and trouble 
for both parents. Whenever possible, 
children should be nursed at home, 
but this means the strain of sick 
nursing and housekeeping fall heavily 
upon the mother. If hospital care is 
unavoidable, most parents make every 
effort to avail themselves of oppor- 
tunities to visit daily. They go 
willingly, but the visits are often made 
at great cost to the mother who must 
plan for the care of her household and 
other children. Often too, the expense 
of fares causes considerable hardship. 

Whenever the housewife is herself 
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sick, the disaster from the family 
point of view is greater than when 
any other member, even the wage 
earner, is the sufferer. A good home 
rapidly becomes comfortless because 
even the most domesticated men can 
seldom attain the same standard of 
housekeeping as their wives, in addition 
to their daily work. Adolescents go 
out into the streets because home loses 
its attractiveness and the care of young 
children presents an almost insoluble 
problem. If they cannot be cared for 
by relatives or friends there remain the 
two alternatives of a home help or a 
residential nursery, and in either case 
payment must be made. Recent 
research has shown the disastrous 
results which may follow the separation 
of young children from their parents, 
particularly their mothers, and it is 
now known that prolonged separation 
may cause permanent damage to the 
child’s developing personality. 

It is, therefore, right that the house- 
wife should accept the maintenance of 
family health as one of her chief 
responsibilities, and with this end in 
view, most housewives would choose 
to live where there is clean air. While 
it is not easy to prove that a polluted 
atmosphere is the cause of any 
particular illness, there is a general 
conviction that smoke laden air has a 
bad effect on health. Many requests 
are received for rehousing because 
some member of the family has 
asthma or bronchitis. Health visitors 
are sure that there are more snuffly, 
wheezy babies in the dirty areas of a 
city than on the outskirts. Un- 
fortunately, it 1s in the poorest and 
dirtiest districts that there are always 
many contributory factors to ill health 
as well as polluted air. Property is 
likely to be old, ill ventilated and 
damp. Food and clothing may be 
unsuitable or inadequate and standards 


of personal and domestic hygiene may 
be low. However, in spite of these 
difficulties, there is now definite 
evidence that air pollution alone has 
an adverse effect on health. 


Air Pollution and Disease 


One of the commonest diseases of 
childhood in the 19th and early part 
of the 20th centuries was rickets, with 
its resulting deformities. On _ the 
continent it was known as “the 
English Disease,” and in this country 
the typical bowed legs due to severe 
rickets were known as “ Leeds legs.” 
Rickets is caused by a combination of 
inadequate diet and lack of sunlight, 
and it was naturally most common in 
the industrial areas where the sun’s 
rays failed to penetrate the smoke 
haze. Even as recently as 20 years 
ago it was unusual to see children in 
the poorest districts who were com- 
pletely free from any sign of rickets. 
Now, a better knowledge of nutrition, 
changed fashions in clothing, and the 
use of artificial sunlight when necessary 
have almost stamped out the disease. 
Nevertheless, the deformed legs of 
middle-aged adults still serve as a 
reminder that preventive measures 
must be maintained. And that these 
include the provision of a_ clean 
atmosphere. 

Apart from rickets, it seems that 
the various chest conditions are most 
likely to be caused or aggravated by 
polluted air. 

The Beaver Report makes several 
references to the effect of atmosphere 
on health, e.g. ‘‘ Whilst scientific 
evidence about the effects of air 
pollution on human health is_ in- 
complete, enough is known to make 
it abundantly clear that it is injurious 
to both physical and mental health. 
It fosters disease and can cause death.”’ 
In another paragraph, attention is 
drawn to “the clear association 
between pollution and the incidence 
of bronchitis and other respiratory 
diseases,” and statistics are given 
which show the excessively high 
death rates from bronchitis in England 
and Wales as compared with those of 
Denmark, Sweden and Norway (2:2 


83 


per 1,000 males in Denmark in 1951 
and 107-9 per 1,000 males in England 
and Wales in the same year). ‘* Not 
all the excess can be attributed to air 
pollution,’’ the report continues, 
‘“ since other factors, e.g. climate or 
housing conditions play a part, but 
in general, it is the industrial towns 
liable to a heavy pollution, that have 
the heaviest death rates.” 

The London fog of December 1952 
is known to have accounted for some 
4,000 deaths. At an earlier date, 
January 8th, 1949, W. P. D. Logan 
gave conclusive evidence in the Lancet 
of the relation between fog and deaths 
from bronchitis and pneumonia. 
During the week ended December 4th, 
1948, the 48th week of the year, there 
was fog in London and Dr. Logan 
published statistics comparing the 
number of deaths during this week 
with the number during the same 
week in other years, and with the 
number during other weeks in the 
same year. He also gave a comparison 
of deaths from certain diseases during 
the 44th to the 5lst week of 1948. 
The following figures are quoted from 
the Lancet :— 


Deaths in London in the 48th week of 
the Year. 


1945— 739 
1946— 778 
1947— 721 


Week of fog 1948—1,019 
i.e. 20—30 per cent. increase. 


Comparison of Deaths from Certain 
Diseases, 1948. 


Week Bb nhs, iG rg 7. 
Bronchitis... 63-57 68 — 73 
Pneumonia 32 42 46 29 

Week 48" 49: "50 "Si 
Bronchitis .. 143 103 88 55 
Pneumonia Woe vot Sao a 
In addition to the respiratory 


infections it is now thought that there 
may be some link between air pollution 
and cancer of the lung. 

Paragraph 16 of the Beaver Report 
states :-— 

‘“The comparative death rates for 
urban and rural areas’ generally 
suggest that pollution of the atmo- 


sphere may be a factor in the produc- 
tion of cancer of the lung.” 


Air Pollution and Fatigue 


One of the chief predisposing 
factors in the cause of disease is 
fatigue. It is the overworked, over- 
tired individual who readily succumbs 
to infection. The housewife in the 
city is particularly prone to fatigue, 
especially if she has a high standard 
of cleanliness. Washing, cleaning, 
dusting and polishing occupy much 
more of her time than they would if 
she lived in a smoke-free district. 
This means that she has less time for 
leisure, or has to work much harder 
and more quickly if she is to allow 
herself any spare time. The deposit 
of solids from the atmosphere during 
1954 was 354-14 tons per square mile 
in the centre of Leeds and 109-14 tons 
per square mile at Temple Newsam 
on the outskirts. In other words, 
housewives in the centre of the city 
had to remove 3 times as much dirt, 
soot and grime in order to maintain 
the same standard of cleanliness as 
housewives on the outskirts. One 
woman, recently rehoused from a 
slum clearance area, remarked that 
her net curtains now kept clean for 
six weeks, whereas in her previous 
house they had to be washed every 
week. In the. centre: of theecity, 
windows need cleaning at least once 
a week, brass tarnishes quickly, paint 
and woodwork are daily covered with 
smuts. Housewives in some parts of 
Leeds say that the deposit can be so 
heavy that footsteps on linoleum 
sound “ as if one is walking on sugar.” 
Children, with their magnetic attrac- 
tion for dirt, are never clean, and both 
they and their clothing need constant 
washing. 

This daily removal of dirt constitutes 
the most laborious part of the house- 
wife’s work. When it requires too 
much of her time and energy, she is 
tired before she is able to begin the 
mcre2 interesting and less exhausting 
duties such as cooking or sewing. 
Unless she has considerable strength 
of character, outside interests are 
sacrificed altogether and finally, she 
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ceases to be concerned about her own 
appearance because she is “‘ too tired 
to bother.”’ 


Air Pollution and Diet 


Families in the low income group 
have added anxieties in dirty areas 
because of the cost of soap and 
detergents. Some of the money 
needed to provide an adequate diet 
must be diverted to cleaning materials. 
Moreover, the constant washing of 
garments, curtains, etc. Increases wear 
and tear, so that more money must be 
spent on replacements. Another 
source of expense is interior and 
exterior decorating. Paint and wall- 
paper are quickly dirty and shabby 
and in the West Riding *‘ Christmas 
cleaning ”’ which includes the complete 
redecoration of the living room, is not 
merely an annual rite demanded by 
local custom, but an annual necessity. 

Generally, it is the housewife who 
bears the heaviest part of the burden 
of planning the family income and of 
providing for cleanliness, clothing and 
food. If the income is small and the 
family large, it is highly probable that 
she herseif will have less than her fair 
share. Her coat will be worn and 
threadbare and her shoes will leak in 
the wet weather, because of the need 
to keep her husband and children clad 
and shod for work and school. Above 
all, her diet will suffer more than that 
of her family. Not infrequently one 
hears the comment *‘ Oh, I can always 
make do.’ The housewife sends her 
family off with a good breakfast, and 
then *“‘ makes do” with a cup of tea 
and anything left over. Some stand 
the strain, but others pay the price of 
overwork and inadequate feeding. 
Subnormal health is the lot of many 
city housewives and anaemia a 
common ailment. These tired, under- 
nourished women are susceptible to 
all types of infection, influenza, 
coughs, colds, sore throats, and to the 
disease which is still one of our most 
serious public health problems— 
tuberculosis. 

Fatigue and undernourishment rank 
high amongst the predisposing causes 
of tuberculous conditions. 


Air Pollution and Problem Families 


Much has been said and written in 
recent years about “* problem families.” 
Villages and country towns produce 
their quota, but the greatest number is 
found in city slums. Poverty drives 
them into the poorest and most 
dilapidated property, where they live 
in unimaginable squalor. Generally, 
the parents are of poor or unstable 
mentality and the mothers are often 
in poor physical health. Generally, 
too, the family is a large one, and each 
succeeding child adds to the parents’ 
difficulties. The chief reasons for the 
entry of any family into the “ problem” 
group are, no doubt, the ignorance, 
incompetence, and low mentality of 
the mother, but her low standards are 
further depressed by life in a dirty 
atmosphere. The average housewife 
maintains her family in a reasonable 
state of health and cleanliness whatever 
the conditions, but just as some are 
physically unequal to the strain, and 
succumb to illness, others prove to be 
mentally incapable of conforming to 
local standards in the face of diffi- 
culties. It is true that some families 
seem: to “be unable to live decently 
wherever they are housed, and that 
they can rapidly convert good accom- 
modation into slum dwellings, but 
there are many border-line families, 
who will just manage, provided 
conditions are not too difficult. Con- 
fronted with the dirt and grime in 
the centre of a city they are com- 
pletely overwhelmed. The city house- 
wife’s daily battle with living con- 
ditions demands keen wits. If she is 
not endowed with at least average 
intelligence, she is easily defeated. 
Ait pollution cannot be held 
responsible for the presence of problem 
families in our midst, but it certainly 
contributes to the squalor in which 
they live, and for some of the weaklings 
in the community it may well be the 
proverbial last straw. 


The Psychological Effect of Clean Air 


The tonic effect of sunshine is 
recognized by everyone. A _ bright 
sunny morning alters the outlook and 
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expressions of the hurrying crowds on 
their way to work, and cheerful 
greetings are readily exchanged. In 
the British Isles, sunshine is precious 
and should not be squandered, but, 
unfortunately, the cities have many 
days on which the sun never penetrates 
the smoke haze. Most people know 
the familiar experience of approaching 
London from the South coast, leaving 
brilliant sunshine and arriving under 
overcast skies, or descending from the 
clear air of the Pennines to the 
industrial areas on the East or West, 
with their pall of smoke almost hiding 
them from view. Under the pall, 
men, women and children live, work 
and play, unconscious to some extent 
of their own deprivation, but sun- 
starved nevertheless. Sunshine brings 
people out to their doorsteps for 
friendly conversation and into the 
parks to play with their children, or, 
if the family budget permits, for bus 
rides: into’ the-<country. —For . the 
housewife, it “‘shows up” the dirt, 
but also emphasizes cleanliness, so 
that the daily round of scrubbing and 
scouring seems more worth while. 

It 1s much. easier to be a prey to 
depression and gloom on a dull grey 
day, and much easier to throw off 
depression when the sun shines. 

Almost half the hospital beds in the 
country are allocated to mental illness, 
and about one person in every 12 
suffers at some time from some form 
of mental ill-health. It does not seem, 
therefore, that we can afford to over- 
look or waste any of our assets which 
may help, in some measure, to counter- 
act the strain of modern living, yet we 
allow polluted air to obscure the sun to 
such an extent that the intensity of 
diffuse daylight in the centre of Leeds 
is: only AQ’ per ‘cent. of that of the 
surrounding countryside. No doubt 
similar conditions could be found in 
any of our industrial areas, and in 
any of our large cities families must 
be feeling the effect of this deprivation 
of sunshine. 

The accumulation of evidence seems 
to prove that clean air might have a 
considerable effect on the incidence of 
both physical and mental ill-health. 


Less sickness would mean that less 
working days would be lost and so 
productivity would be increased, and 
at the same time the enormous cost of 
the National Health Service would be 


reduced. At the family levei, better 
health would contribute to stability 
and security, and would relieve the 
housewife of one of her greatest 
sources of anxiety. 


Discussion 


Dr. W. R. Martine (Midlands Joint 
Advisory Council for the Abatement of 
Smoke and Atmospheric Pollution), in 
opening the discussion, complimented the 
speakers on their able presentation of such 
excellent papers, and said that the session 
was a direct sequel to the morning’s 
session. As had already been pointed 
out, the Clean Air Act brought the abate- 
ment of atmospheric pollution directly 
into the home for the first time, except in 
those few local authority areas in which 
there were already smokeless zones. Thus, 
for the first time, the housewife was 
implicated. That development brought 
the subject directly within the sphere of 
the Medical Officer of Health in his pro- 
gramme of Health Education, and he 
thought it was worthy of mention from 
the platform that not only had they had 
a Medical Officer of Health chairing a 
session, not only had they had three 
papers given by doctors, but that more 
than a tenth of the total delegates to the 
conference were medical men. That was 
a very striking occurrence in the history 
of the Society. 


Dr. Martine said that there were three 
points he wished to mention in regard to 
the papers. Firstly, he was very glad to 
have heard his fellow Scot speak so ably 
on behalf of the housewife. Secondly, the 
question of storage of solid smokeless 
fuels. For all they had heard about fuels 
in the past two days, the second speaker’s 
reference to storage had really been the 
first ventilation of that very important 
aspect during the conference. Certainly 
cost and distribution were important, but 
he submitted that storage was just about 
as important. They could not really 
obtain, or operate, smoke-control areas 
and smokeless zones unless such pro- 
vision was made. It was a problem that 
should have been faced by local authorities 
long ago; it was one that must certainly 
exercise their attention now and at once. 
On the question of Birmingham’s re- 
development areas, he was not repre- 
senting Birmingham on this occasion at 
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the conference, but his Regional Advisory 
Committee, but he could assure the 
speaker that the smokelessness of the 
redevelopment areas in Birmingham was 
a matter which had not been lost sight of. 

Finally, there was one other point that 
he had not seen emphasized, and that was 
efficient installation of the modern 
approved fire-grate. There was a real 
need for an extension of the training of 
the builder in installation. He knew that 
the Coal Utilization Council, jointly with 
the Women’s Advisory Council on Solid 
Fuel, and in association with the Fuel 
Technology Advisory Committees, had 
tried to do something about it, but in his 
own personal experience he had two such 
grates burning a solid smokeless fuel, 
which would be nameless, but in both 
instances, although installed by a builder 
reputed to be one of the best in Birming- 
ham, neither of them had worked properly. 
His wife had been so dissatisfied with the 
first that she had hacked it out and 
installed it properly herself. Then, when 
the second grate had been put in some 
time later, and again incorrectly, she had 
dealt with that also. To be efficient, these 
grates must be properly installed, and the 
average builder had not a clue about it as 
yet. Finally, Dr. Martine concluded, 
experience had shown that the user 
required education in the means to get 
maximum efficiency, and it was absolutely 
essential for the local authority to follow 
up with demonstration and advice to the 
tenant, once a modern approved appliance 
had been installed. 


J. H. Orr (Coalite and Chemical 
Products Ltd.), whilst congratulating Mrs. 
Courtney, said that he was shocked at her 
statement that summer prices did not 
apply to smokeless fuel. During the last 
week of April the makers of Britain’s 
pre-eminent smokeless fuel had intro- 
duced summer prices which would apply 
in the North until October 3lst and in 
the South until November 30th. 


Councillor Miss Margaret Smith (Mer- 
ton and Morden) said that the public was 


rather at the mercy of rival firms, in 
choosing a modern appliance for the 
home. In choice, size, and installation, 
there should be an advisory officer to 
whom purchasers could apply, so that 
they were ensured good results for their 
money. 

The same advisory service should be 
available with regard to appropriate fuel, 
so that the householder would not have 
to travel by way of many experiments to 
his ultimate goal. 

If there was a distinct province for 
women public health inspectors as apart 
from men, it could surely be in the staffing 
of that service, since women were naturally 
concerned with home comfort. Their 
recruitment for the work would be 
sensible, and would add strength to a 
department which was at present sadly 
depleted. 


J. TT. Scott (Yorkshire Electricity 
Board) referring to Miss Ledeboer’s paper 
where it was stated that “heating a 
dwelling... can be done by electricity but 
even Electricity Boards will not deny that 
this is expensive,’ said that it should be 
made clear that that related to continuous 
heating. For intermittent heating, electri- 
city was cheap. Even with regard to con- 
tinuous heating, however, the statement 
could not be accepted in the light of 
present knowledge. A paper by Mr. 
J. W. Moule, available to members of the 
Society, gave details of electrical floor 
warming for building heating. There 
were theoretical objections to floor warm- 
ing, but the fact remained that, over 
a twelve-month period, including the 
severe months the previous winter, the 
tenants of a block of flats at Kirkcaldy 
heated by that method had been able to 
obtain a full lighting and heating service 
(lighting, heating, cooking, water heating 
and small appliances) at an average cost 
of 14s. 34d. per week. That figure was 
slightly less than the average national 
expenditure on fuel and light, but provided 
better than average standards of heating 
and water heating. At the present stage 
of development it seemed that the method 
was most appropriate to flats but it did 
appear to be one of the ways in which 
electricity could contribute economically 
to Clean Air. 

Mr. Scott said that Miss Ledeboer (in 
introducing her paper), had referred to 
the open fire. Frequently during the con- 
ferences there had been references to the 
high price of solid smokeless fuel. It 
seemed obvious that increased demands 
for coke would cause an increase in the 
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price of coke relative to coal because new 
plant would be required at present-day 
prices and less suitable coal would have 
to be carbonized. That could only be 
offset by dispensing with the open fire and 
using more efficient appliances, namely 
closed stoves. The initial cost would be 
higher, but reference had already been 
made at the conference to the substantial 
return on capital expenditure; the return 
would still be very high. The reduction of 
the total quantity of fuel consumed would 
also reduce sulphur pollution. 


F. J. Ralph (East Midlands Gas Board) 
said that he supported Miss Ledeboer’s 
plea for adequate coke storage space in 
new houses. Many houses being built at 
the present time, although fitted with the 
new coke burning appliances, were ill- 
equipped for storing the necessary amount 
of coke. Unless adequate storage was 
provided, consumers might find them- 
selves without fuel during winter peak 
periods when bad weather and illness 
caused coke merchants’ delivery to be 
extended. 


Councillor Mrs. A. M. Ott (Deptford) 
said that she used smokeless fuel at home. 
Unfortunately, she had been told that 
supplies of smokeless fuel were being 
directed to London’s only smokeless zone 
—in the City—and she was now unable 
to obtain supplies. She said that it was 
an important problem, and she hoped 
that subsequent speakers might be able 
to suggest a way in which it could be 
overcome when further zones were being 
planned. 


Councillor W. Newman (Ipswich) said 
that while the experts to whom he had 
listened were correct from a theoretical 
point of view, he wondered how matters 
would work out in practice. He em- 
phasized that far too much _ inefficient 
apparatus was still on sale in the shops. 
It was no use telling the housewife who 
installed a modern grate that, as a result 
of fuel saving, she would recover the 
initial cost. A modern grate could often 
be kept alight throughout the night. That 
did not apply to the older type of grate, 
and the cost of the extra comfort would 
have to be met. 

The suggested arrangements for meeting 
the cost of conversion would mean endless 
argument as to who was liable for pay- 
ment. In that connection, it was import- 
ant to remember that many small land- 
lords and owner-occupiers would not be 
able to afford the extra expense involved. 


Extra staff would then be necessary to deal 
with the consequent forms and endless 
correspondence. Moreover, where the 
problem of pollution was most acute, local 
authorities would then be saddled with 
heavy expenditure, followed by the 
inevitable rise in rates. That might meet 
with opposition from the Finance Com- 
mittee, who generally offered stones when 
asked for bread! 


W. H. Wattleworth (C.P.H.I., Liver- 
pool) said that he had two points for con- 
sideration—(a) Education Propaganda, 
and (6) Employment of Lady Public 
Health Inspectors. 

He was impressed with Mrs. Mary 
Courtney’s paper, particularly regarding 
the education of the housewife. Mrs. 
Courtney had referred in her paper to the 
wise housewife who was conversant with 
statistics and economics, but he was more 
interested in the unwise housewife content 
to burn coal indiscriminately without con- 
sideration of any factor other than 
obtaining heat for comfort or cooking. 
There was no doubt, he went on, that in 
the domestic field propaganda would be 
the main spearhead in attacking the 
problem and should be modelled on the 
first class approach carried out in respect 
of diphtheria immunisation. 

Legislation would not assist greatly, in- 
fringements would only occur if domestic 
smoke was of a density of Shade 2 on the 
Ringelmann Chart, and therefore would 
be confined within the smoke control 
areas. The cost of works involved in 
conversion would also be a deterrent, for 
local authorities had already failed to 
implement the patch and repair clauses of 
the Housing Act due to the initial cost 
involved. 

Furthermore, it would be very difficult 
to interest the housewife in modernizing 
an old grate when she was living in a house 
without hot water, with a defective roof, 
inadequate sanitation, obsolescence and 
all the other discomforts. 

With regard to the employment of Lady 
Public Health Inspectors, Mr. Wattle- 
worth questioned whether they had 
forgotten that already in the Public 
Health Department there was a team of 
efficient and conscientious female workers 
in the Health Visitors’ Section, and further 
introduction of women in the inspectorial 
staff was to be deplored. The work would 
have to be selective, causing dislocation 
and irritation, and perhaps even animosity 
by the male inspectorial staff condemned 
to carry out routine tasks of slum clear- 
ance and sanitation, while the lady 
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inspectors would be employed on food 
hygiene or the welfare clauses. 


Miss Mary Leigh (Women’s Advisory 
Council on Solid Fuel), referring to an 
earlier inquiry as to the possibility of 
women being trained as Public Health 
Officers, said that there was already such 
an Association and in fact they were 
represented on her own Council. 

She felt that they were very fully 
employed in their own field and, as advice 
on fuels and appliances required special- 
ized knowledge, it would seem better that 
the work should continue to be carried 
out by the staff of the Women’s Advisory 
Council on Solid Fue!, whose main 
function at ‘was, even"it it “required 
additional staff. 


Councillor M. Eales (Dagenham) said 
that the Conference should adopt a more 
realistic attitude. The very high cost of 
allsmokeless fuels and appliances appeared 
to be ignored or accepted as inevitable. 
If public opinion was to be won over, the 
price factor was of supreme importance. 
The local authority he represented was 
operating a small district heating scheme, 
and the excessive cost of maintenance and 
operation was a constant worry to the 
authority and the tenants. 


Dr. C. G. K. Thompson (M.O.H., 
Wakefield) began by congratulating the 
Executive Council of the Society on 
arranging such a successful Conference. 
He said he had not intended to speak, but 
he felt that, if for no other reason than to 
congratulate the Executive Council on 
arranging a Women’s Session which was 
so successful and so really down-to-earth, 
then he had done what he felt was his 
duty. 

He said that, in his opinion, one of the 
most important things in dealing with 
smokeless air and clean air, from the 
domestic point of view, was for the 
husband to persuade the housewife that 
the open fire had gone for ever, and that 
burning bituminous coal was a wasteful 
and harmful method of heating a room. 
He said that he long since converted his 
own wife, and fifteen years ago he had 
exchanged all his open fires to the closed, 
free-standing coke-burning appliances, 
and the result of that policy had been 
efficiency in fuel consumption, and a 
really warm house. 

Dr. Thompson then went on to speak 
of coke, mentioning that the coke prices 
had a basis. Although at one time coke 
had been considered a waste-product of 


the Gas Company, and had been sold at 
any price in order to get rid of it, it had 
now come to be regarded as a valuable 
means of heating, instead of coal. 

In his own town, he had arranged with 
the City Council for a conference of 
persons in the West Riding interested in 
smokeless fuel, to discuss the possibilities 
of using coke, and of making coke more 
easily and generally available, as at that 
time it was not, in the City of Wakefield. 
As a result, and due to the enterprise of 
the Gas Company and the Coal Board, 
through the Solid Smokeless Fuels 
Federation, coalmen (who used to eschew 
dealing with coke) were being allowed the 
same bonus on coke as they were allowed 
on the sale of coal. One of the causes of 
the high price of coke was the repeated 
handling of the fuel, although he felt that 
probably a good deal of the price was 
accounted for by overheads, which were 
not shown. It might be that coke was 
subsidizing something else. One quarter 
of the weight of good coal went in by- 
products of great value—drugs, tar, etc.— 
the rest was coke. 

Dr. Thompson then went on to deal 
with the question of coal agents, who, in 
the North, were purely hauliers. They 
were simply the means of transporting the 
fuel to the householder, and did not know 
anything about the product they were 
selling, and were unable to give advice on 
the proper methods of burning, or the 
most suitable fuel to purchase. That was 
all very well when coal was easily burnt, 
and there were open fires. But as coal was 
becoming so expensive, and they were 
realizing how dirty and wasteful it was, 
it was essential that the man from whom 
they bought their fuel should be able to 
give advice about it, and about whatever 
other form of solid fuel was obtainable. 
At present, in his City, no coal agent had 
any information service. Further infor- 
mation was needed also about solid 
smokeless fuel burning appliances, and 
there it would be helpful if ironmongers 
would make themselves conversant with 
the different types of appliances, and the 
conditions under which they burned best, 
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so as to be in a position to help members 
of the public to chose the most suitable 
appliance. 

Dr. Thompson said he wished to thank 
Dr. Martine very much for his contribu- 
tion about installation. He himself had 
known of a modern coke-burning appli- 
ance being put in upside-down! Most 
builders had not the slightest idea of the 
reason for a fire burning, nor had many 
people, who just put coal on the fire. It 
was therefore very necessary to have some 
fuel expert who could say whether or not 
a chimney had sufficient draught, whether 
it was sufficiently warm to maintain its 
heat, and whether a fire would burn 
properly, and to advise people who stuffed 
up doors and windows that it was im- 
possible to get a fire burning unless they 
allowed air to come in. He hoped that 
people would realize this, and that under 
floor draught control would be installed 
wherever possible. The free-standing fire 
was the only one which _ prevented 
draughts. Any open fire with a big throat 
was bound to have draughts, because of 
the great volume of air which had to be 
drawn up the chimney. 


Alderman B. N. Young (Gateshead) said 
that one way of avoiding the difficulties 
associated with solid fuel and solid fuel 
appliances was for the architect to design 
houses without chimneys. When con- 
sidering the cost of fuels other than solid 
fuel, many economies had to be con- 
sidered. There was no need, for example, 
to provide means for disposing of the 
waste from the fires, fuel storage was 
unnecessary, and there was much less 
dust in the house. Ten storey blocks of 
flats had been built in Gateshead without 
chimneys or solid fuel heating. The wives 
in the families concerned had been rather 
disturbed when they went into the flats a 
year ago. Now, however, they were all 
agreed that they would not want to return 
to heating by means of solid fuel, and that 
they felt that the extra cost did not out- 
weigh the advantages. He said that he 
thought that these other forms of heating 
would be most extensively used in future. 
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The Next Chapter 


Sir Hugh Beaver 
K.B.E., M.Inst.C.E., M.I.Chem.E., F.Inst.F., F.R.S.H. 


FEEL specially honoured by being 

asked to give the seventh Des 
Voeux Lecture this year. Two years 
ago I spoke at your Annual Confer- 
ence on the eve of the publication of the 
Report of the Committee on Air 
Pollution. I am not sure that it is 
appropriate for me to make any more 
speeches in this matter. I have made 
too many already, for it is as I have 
said two years since my Committee 
reported, and. with. its report’ the 
Committee and its Chairman went 
out of official existence. I would, how- 
ever, like as it were to sum up—to 
sum up at least so far as I am con- 
cerned. So this is virtually my swan 
song. 

I have chosen as title, Clean Air— 
The Next Chapter, because I hope, 
as we all hope, that we have with the 
passing of the Clean Air Act indeed 
opened a new Chapter; and that as 
we turn the page of 1956 we shall not 
find that we are still in the old dreary 
tale of the last 30 or 50 or 100 years. 
In a paper I read in America in the 
beginning of last year I detailed the 
wearisome cycles of complaint, com- 
mittee, report—complaint, committee, 
report, repeating themselves ineffec- 
tively over and over again. The pur- 
pose of that paper was to show how 
public opinion is the decisive factor. 
That moral is just as pertinent now. 
If we look on the passing of the Clean 
Air Act as a milestone, it is well to 
remember that we only reached that 
milestone by the force of public 
opinion. And if in time to come we 
are to look back on the passing of 
this Act as the beginning of a new 
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Chapter, it will be because public 
opinion will have both required and 
facilitated the effective application of 
the Act. The mere passing of the 
Clean Air Act could mean little more 
than have meant various legislative 
and administrative actions in this 
respect in the past. 

It is in that light that 1 want today 
to make some sori of a national sur- 
vey. Wars are generaily supposed to 
be normally, though of course not 
always, won, or lost, in some one or 
other decisive battle; and there is 
generally no doubt about the decisive- 
ness of a decisive battle. But there are 
no decisive battles in the war against 
air pollution—or at least it will be 
only in long retrospect that it will be 
possible to recognize that any par- 
ticular action was in fact decisive. So 
let us not think today that you or we 
have won a great victory. It rests on 
the future and on what we make of 
the future, to decide whether it has 
been a victory; and whether the new 
Clean Air Act does in fact open a new 
chapter. 

Now I want to make it quite clear 
that anything I may have to say about 
future action is not intended in any 
way to be mapping out a future for 
the N.S.A.S. I would not wish to 
seem to be either criticizing what your 
Society has done in the past, or ad- 
vocating what it should do in future. 
Doubtless it has had and still has a 
part to play—how big, how important, 
must depend in large extent on your 
own selves. But doubtless too many 
others have a part to play. This is a 
matter in which there has to be a 


surging tide of opinion and intention 
over the whole country, a tide that 
knows no ebb and which involves all 
interests and all individuals. 

I am not going to start with any 
detailed comparison between the 
position—legal and administrative— 
before the passing of the Clean Air 
Act and after. I am not going to 
reiterate the new powers and the new 
action that the Act makes possible. 
Still less am I going to indulge in a 
jeremiad on what the Act does not 
contain. I am going to assume that 
you all have these matters at your 
fingers’ ends. Whether or not it falls 
short in this or that respect of what 
you, or any of us, would have wished, 
it does provide scope for a great deal 
of action. My question today is how 
will it be operated, and what can we 
do between us to ensure that action 
is fully taken. We may properly re- 
mind ourselves that even the feeble 
legislation and powers of the past 
were not anything like exploited to 
their full. The same can happen again 
all too easily. 

I want then to see: 

What is the most that can be 
made out of this Act; 

What has to be done to secure 
that the most is indeed got out of 
the Act; 

What other action remains for 
us and/or Government to do to 
complete the campaign. 

The Act starts with furnace smoke. 
Let us do so. 


Furnace Smoke 


So far as furnace smoke is con- 
cerned the whole responsibility now 
rests fairly and squarely—and most 
appropriately—on the shoulders of 
the local authorities. This was my 
Committee’s recommendations which 
the Government accepted; and I have 
heard no criticism anywhere as to the 
decision. That in other directions 
some local authorities have claimed 
that they should have greater powers 
is not relevant to this issue of furnace 
smoke. And if furnace smoke is not 
to a very large degree hereafter con- 
trolled, the fault will or should be on 
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the local authorities. But it will not 
be plain sailing; there are as I see it 
four serious difficulties. 

In the first place there is the question 
of staff. My Committee referred to 
this in their report and I have myself 
elsewhere dealt with it at some length. 
All sanitary inspectors are agreed that 
it is better to carry people with you 
than to have to use, or threaten, 
sanctions; to persuade, rather than 
compel, the user of a furnace, whether 
industrial or commercial or private 
individual; if necessary to show him 
how the appliances or the fuel can be 
made to work satisfactorily. Only in 
the very last resort will compulsion 
and prosecution be used. But all this 
means staff. The field of observation 
and education and control is vastly in- 
creased and most local authorities are 
in no position to take on this new 
responsibility. 

I had sent to me a few weeks ago 
an account of the debate over the 
latest annual budget for air pollution 
control in Los Angeles—which I may 
say amounted to $4,000,000—in the 
course of which the Chief Air Pollu- 
tion Officer pointed out that ‘‘ control 
of air pollution is not a problem that 
can be solved with finality; in the 
nature of things it is a continuous 
problem. If smog,” he said, “‘ is not 
to be with us permanently, permanent 
methods of preventing it will be.” 
One must accept that; and where 
is the staff? In regard to smoke in- 
spection I have before this stated that 
it is not in itself a profoundly scientific 
job; and I do suggest that inspectors 
of a lower level of qualification than 
a sanitary inspector could be used 
here as they are in the States completely 
effectively. 

The second difficulty that I foresee 
is on this matter of the definition of 
dark smoke. I know that no one 
wants prosecutions, but in the end 
some prosecutions are inescapable; 
and if the courts develop an attitude 
of criticism or scepticism as to evidence 
tendered whether or not based on 
Ringelmann Chart 2 and comparisons 
with it, or of any other standard of 
measurements that may be evolved as 


the result of the present efforts of the 
British Standards Institution, then a 
serious hole could be driven in this 
vital part of the Act. What would be 
ideal, and what I am quite sure is 
ultimately not unobtainable, is some 
form of factual registration of dark 
smoke. I have myself had some ex- 
periments carried out in an attempt to 
find some means of using photography 
scientifically instead of emotionally, 
as is the general attitude now. They 
have neither gone very far nor given 
much ground for hope. But this 
problem requires serious attention. 

Again there is the as yet unsolved 
problem of infringement by night. 
But here I am sure that local author- 
ities should be prepared to use Para. 4 
of the Act, that is to say to persuade 
the Minister to use it, wherever there 
are good grounds for believing that 
infringement by night—though not 
by day—may be taking place. I 
think there should be some general 
agreement among local authorities as 
to what degree of measurement and 
recording would be adequate and 
reasonable. The British Standards 
Institution is I know preparing stand- 
ard specifications for measuring in- 
struments. These can be elaborate and 
costly, or simple and cheap. It may 
be that from the smoke prevention 
pomt: of view «the» latters‘could* be 
sufficient. My point is that a wide 
variation of attitude among local 
authorities, as to what is reasonable 
and adequate, will jeopardize min- 
isterial action. 

Finally there is the “ unsuitable 
fuel’ defence of Para. | (3) (c). My 
Committee did not believe in the 
alibi, and I hope that it will not be 
able to establish itself as a routine 
defence. I suggest that there should 
be a testing station, or more than one 
testing station, available where any 
coal so pleaded would be tried out in 
sufficiently comparable, or at any 
rate fair, conditions. That would put 
the claim to practical trial, and I 
think it would not often be required. 

In all this there is as I see it scope 
for a certain amount of co-ordinated 
thinking and some research and ex- 
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periment on the part of the local 
authorities. [ suggest that they should 
have a small Committee or Working 
Party of their own to draw up a code 
of practice for themselves. The more 
they -agree on. their attitude and 
practice the more powerful will be 
their impact. 

This same body could study and 
agree for itself—though the final 
word does not rest with them—the 
standards that they feel should be 
adopted in regard to the heights of 
chimneys. There is scope too, I feel, 
for such collective thinking in regard 
to the requirement of Para. 3 that new 
furnaces shall “so far as practicable 
be smokeless when burning fuel of a 
type for which the furnace was de- 
signed.’ Even the most experienced 
of Smoke Inspectors and Borough 
Engineers may find this not always an 
easy problem; and what about the 
great number of smaller local author- 
ities? There seems to me to be every 
argument for combined thinking and 
study of this sort by the local author- 
ities. This would reduce duplication 
of effort and assist the less well 
equipped local authorities; for to a 
large extent the smaller local authority 
has not the technical means to carry 
out these tasks. Moreover if the local 
authorities are to be really something 
more than merely the Miunister’s 
agents, they must be fully informed 
technically and_ scientifically. Any 
action such as I have suggested is 
completely legalized by Para. 25 (1) 
(a) of the Act. 

Let us turn to the other side of in- 
dustrial smoke: the special cases re- 
ferred to in Para. 17. The intention of 
the Air Pollution Committee was that 
all industrial air pollution that be- 
cause of technical difficulties in the 
prevention of dark smoke, grit, dust, 
etc. could not be dealt with under the 
general provisions of the Clean Air 
Act, should be subjected to a con- 
tinuous and sharp challenge by a 
central inspectorate; to be composed 
of skilled and experienced chemists, 
metallurgists and fuel technologists. 
So long as no certain technical method 
is known to prevent any process being 


a nuisance or a danger, then the 
“best practicable means’? must be 
used; and :n some cases, no means at 
all are as yet known. Now this means 
on the one hand adequate staff, and 
on the other effective direction of 
them. It is essential that both these 
factors operate. There are I think 
well over a thousand works which 
will come under the eye of the Alkali 
Inspectorate and many of them pre- 
sent pretty difficult, indeed so far 
intractable, problems. They can only 
be solved by research. Have the 
Alkali Inspectors the means of secur- 
ing that adequate research and ex- 
periment is done? Certainly the means 
of research in industry, in research 
associations, in the D.S.I.R. exist; but 
will the Alkali Inspectorate have 
sufficient influence on these means? 
At any rate whatever the reason there 
are directions one could quote in 
which one may well doubt whether 
enough is being done. 

The Act interprets “ practicable ”’ 
as you know, as “ reasonably prac- 
ticable having regard amongst other 
things to local conditions and circum- 
stances, to the financial implications 
and to the current state of technical 
knowledge.” Now what is going to 
be the practical application of this? 
As one reads through the Chief 
Alkali Inspectors’ Reports one is 
struck by two types of remark. I will 
quote an example of each so as to 
make my point clear. From one 
report a few years ago I read: 

** The national requirements of iron 
and steel are such as to necessitate the 
continued operation of the works 
(which are of course only referred to 
by a number) at high pressure although 
it is an uneconomic unit, which the 
owners would be glad to close. It is 
understandable that the owners are 
averse to spending large sums on the 
works.” 

Or again in regard to two old power 
stations, ‘‘ Complaints of smoke 
emissions from P.S. 70 and 72 were 
investigated. These are old stations 
which are used only at peak load 
periods and then as little as possible. 
The conclusion was reached that all 
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reasonable steps were taken to avoid 
smoke emission.” 

The other type of remark is exem- 
plified by the following, ‘‘ Smoke and 
grit from coke ovens. There has been 
great activity in the building of new 
coke ovens and the replacement of old 
ones by modern batteries. Duplicate 
ascension pipes and gas collecting 
mains produce draught at each end 
of an oven and thus reduce the escape 
of smoke to atmosphere. The speed 
with whichcharging is effected is also an 
obvious factor and attempts have been 
made to accelerate the operation by 
improved designs of coal hoppers, 
the provision of vibrators and the 
fitting of charging lorries with rotating 
feed cables. Not all new coke ovens 
have been equipped with duplicate 
ascension pipes and gas collecting 
mains. Certain owners have refused 
to make this provision chiefly on the 
grounds of the additional cost of 
construction.” 

I quote these not by way of criti- 
cism of the Alkali Inspectorate, be- 
cause indeed in many cases that they 
have dealt with in the past they have 
had no power to direct action. But 
now—at least if my Committee’s 
views are followed—all these cases 
will be scheduled. If so then the 
suggestion I would like to make in 
regard to this sort of position is that 
in the case of old plant where it is 
considered uneconomic to take re- 
medial measures on the grounds that 
the plant will soon go out of use, a 
definite time limit should be put to 
the acceptance of this argument. On 
the other hand in the case of new 
projects the plea of additional cost 
should be put into exactly the same 
perspective as is such a plea if ad- 
vanced in regard to any other works 
where it may be necessary to protect 
the public, whether under bye-law or 
other statutory enactment, for in- 
stance the height of chimneys. It 
seems to me curious that when as is 
obvious great advances have been 
made in many directions, there should 
be no power, or the power if it exists 
should fail to be used—to require 
new plants to live up to the latest good 


practice. I think one must look to 
the Alkali Inspectorate operating 
under the Clean Air Act to apply the 
same sort of treatment in such cases 
as is contemplated by Para. 3 in re- 
gard to new furnaces. 

Theres isone -more;-pome) thatci 
would make in regard to these special 
cases, or scheduled processes, and 
that is I frequently notice in the Chief 
Alkali Inspector’s Reports this sort 
of statement: “It is nevertheless not 
definitely established that the boilers 
are the main source of dust emission, 
there being other potential offenders 
in the locality.””> The Alkali Inspector- 
ate owes muc. of its undoubted and 
beneficial influenc2 to the fairness and 
friendliness of their approach; but I 
hope that the new Act means that we 
are departing in principle and for ever 
from the old attitude that unless the 
individual can be impeached for the 
whole of any nuisance, no action is 
justified. That is what bedevilled so 
much of the efforts in the United 
States, until public irritation forced 
the pace. Once more I must empha- 
size that I am in no way criticizing the 
Alkali Inspectorate; | am endeavour- 
ing only to survey what we between us 
all have to do in the future if we are 
going to turn the Clean Air Act into a 
real victory. 


Domestic Smoke 


Let us now turn to domestic smoke. 
I have elsewhere referred to, and others 
have detailed, all the various steps and 
the many interests involved in the 
creation of smoke control areas. At 
the risk of wearying you I will very 
briefly remind you. 

There is the detailed survey of the 
proposed area, the calculations of the 
number and types of premises, houses, 
shops, offices, stores, etc., affected, 
the ascertainment of the different 
types of appliance to be converted and 
their number and the increased supplies 
of smokeless fueis required. The local 
authority obviously cannot make an 
order until it and the Minister are 
satisfied that the appliances will be 
forthcoming and the smokeless fuel 
or its equivalent available. Neither 
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appliances nor fuels can be available 
unless their production has_ been 
planned and arranged and their use 
guaranteed well in advance. There is 
not only the question of production 
but that of distribution. Meanwhile 
there is all the statutory procedure of 
the making of the order, of local 
inquiry where necessary; securing of 
ministerial approval and the arrange- 
ment of finance; and then later the 
contracts for installing new appliances 
and so on. And in any large local 
authority’s area various smoke control 
areas will inevitably be at various 
stages of establishment and develop- 
ment simultaneously. ! will not en- 
large; you can fill in the details for 
yourselves. But just consider all these 
and see what they involve and what 
Government Departments, Local 
Authorities, Industries, nationalized 
and private, and commercial interests 
are involved. 

If it is the intention to secure the 
effective application of the Clean Air 
Act in 10 to 15 years, then, as has been 
pointed out over and over again, it is 
necessary to bring into operation 
smoke control areas in the so-called 
Black Areas at an average rate of 
something like 300,000 acres a year. 
As the start is bound to be slow anc 
well below the average we must 
assume the normal sort of curve 
which would mean that from say the 
third to the ninth or tenth year from 
now new smoke control areas should 
be coming into existence at the rate of 
from 400,000 to half a million acres 
a year. This means the conversion of 
existing, or the provision of new, 
smokeless methods of space and 
water heating and of cooking in per- 
haps a million dwellings, shops, 
offices and buildings of every sort in a 
year, perhaps twice or more than 
twice that number of individual in- 
stallations. If this is to be largely 
met by the use of smokeless fuel, coke 
and otherwise, as at the present stage 
of our knowledge it unquestionably 
must be, then it has to be produced 
of the right quality and at the right 
price at the rate of at least an additional 
million tons each year. 


In the past the proposed creation 
of a smokeless zone has at any rate on 
One occasion been negatived on the 
grounds that the smokeless fuel and 
appliances were not available. But on 
the assurances of spokesmen of both 
the Ministries of Housing and Local 
Government and of Fuel and Power 
during the debates in Parliament on 
the Clean Air Bill that obstacle will 
no longer exist. There would be, we 
were told, sufficient smokeless fuel of 
one kind or another; or of gas or 
electricity. But in fact that will not 
come about by pronouncement only; 
it will not be the case unless a positive 
and co-ordinated programme of pro- 
duction and distribution is worked out. 
J amnot sure where theresponsibility for 
this lies, but I am sure that it is some- 
thing that the protagonists of smoke- 
less air must have under continual 
review. I have before suggested that 
the Institute of Fuel might well under- 
take to make an annual review of the 
known sources and position of all 
kinds of smokeless fuel, and the esti- 
mated requirements and resources for 
the following three years. You may 
think that such unofficial estimates 
would have too large a margin of error. 
They could obviously not be narrowly 
accurate; but they should be able to 
show with fair assurance the trends 
that are likely to develop from the 
known position in any year. Unless 
this information is assembled and 
made public, it seems to me impossible 
for lccal authorities or fuel merchants 
or appliance makers or the public to 
know where they are or how to make 
their plans. It may be that a blue- 
print of the clean air programme for 
the next five years is in active pre- 
paration somewhere, presumably in 
the Ministries concerned in England 
and Wales and Scotland. It may be 
that all the local authorities were being 
invited to submit their proposals for 
action over the next and following 
years, and that the resulting require- 
ments are being calculated. It may be 
that a review has already been made 
of the availability of smokeless fuel 
in all the principal areas of the 
country next year and in 1958 and 
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1959 and 1960; and all the necessary 
steps being taken to fill any gaps. At 
any rate that is the action that one 
would expect to see being taken, if 
anyone or any authority intends to 
see that the Clean Air Act shall work. 
And it is not only necessary that such 
action should be taken, but that every- 
body should see that it is being taken 
and know the facts and figures. 


Joint Consultation 


Before I finally leave these subjects, 
I would point out that here too there is, 
as I believe, opportunity and need for 
joint consultation by the most ex- 
perienced local authorities. They 
have to have both the will and the 
knowledge and the power to plan and 
carry out their programmes of smoke- 
control areas. Unless the local 
authorities know how to satisfy the 
local voters they will make little 
progress. They must know what good 
coke or other smokeless fuel means, 
what it should cost, what servicing is 
required and what types of appliance 
are going to give satisfaction. Unless 
they know all this and secure that 
their people get them, the whole 
scheme will break down in a storm of 
complaint and protest. 

I want to turn now for a while to 
some of the things that the Act is not 
going to do; where it leaves things 
largely as they were, mainly because 
for one reason or another the means 
and the necessary knowledge to deal 
with these things do not exist. As has 
been pointed out over and over again, 
neither the Air Pollution Committee’s 
Report nor the Clean Air Act attemp- 
ted to cope with the problem of toxic 
gases, and in particular with the all 
prevailing sulphur dioxide. I have 
heard it claimed that Paragraph 
17(3) of the Act gives the Minister 
power to schedule SO, in a general 
way among the noxious and offensive 
gases. I cannot believe that that 
would be seriously argued, but even 
if action were so taken it would in 
present circumstances and on our 
present knowledge be a dead letter. 
We may as well be honest and admit 
that. But I think our Report made 


our position and our view abundantly 
clear. We considered that these toxic 
gases were a problem to which all the 
resources of research and experiment 
must be turned—medical, chemical, 
mechanical, administrative. We were 
struck and I still am struck by the 
gaps in our knowledge—as to the 
effects of toxic gases, as to the reasons 
for these effects, and as to the means 
of preventing or alleviating those 
effects. We were struck too—and | 
am not aware that the position is any 
better now—by the lack of co-ordina- 
tion between the efforts of different 
enthusiasts and investigators. We 
pointed out for instance that the 
clinical work by a _ few hospital 
doctors and general practitioners was 
apparently hardly linked at all with 
such medical research work as was 
going on—and that any chemical 
research work was unlinked with 
either. I believe that an inter-depart- 
mental committee has since been 
collecting and assessing ail the re- 
search problems connected with air 
pollution—both the work in hand 
and the work that needs to be done. 
That seems an excellent step, and if it 
has reached such a stage as would 
permit the publication of the results, 
then I think that this should be done. 
But it does seem to me that this is 
not a matter that can be adequately 
dealt with on a departmental basis 
alone, and I hope that that is not 
intended. This matter of research, 
and I mean programmed objective 
co-ordinated research, on the question 
of toxic gases is of vital importance. 
I’ believe that: the Royal Society of 
Health could do a great service by 
arranging a conference designed to 
survey the whole field and to open up 
all the sources, and so stimulate action. 


Road Vehicles 


There is a related matter in which 
the Act brings no improvement and 
that is in regard to the control of road 
vehicle exhausts. This is becoming 
the primary objective of attack in 
many cities in the United States and 
particularly of course in Los Angeles. 
Very large sums have already been 
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spent both by motor manufacturers 
and others on the problem of the pre- 
vention of toxic motor exhausts. Is 
adequate research being. done in this 
country? I suggest that the approach 
to this problem should be similar to 
that followed in regard to the sched- 
uled processes, namely of continual 
informed challenge, and the insistence 
on the incorporation of best known 
methods—as soon as these are estab- 
lished—at least in all new motor 
vehicles. My Committee recognized 
that this evil cannot be cured by 
police control; it still remains in the 
category of aspects of air pollution 
that still have to be tackled. This road 
vehicle problem is bound to become 
of increasing seriousness, and I am 
bound to say that I do not think that 
present regulations and present re- 
sponsibilities are going to cure the 
evil. 

I am not going to attempt to show 
in any further detail what sort of 
problems and what sort of action lie 
before us if we are to see the Clean 
Air Act effective and if we are to con- 
solidate this first advance and set out 
to storm the next position. If I have 
not so far succeeded in convincing 
you—even supposing any action on 
my part to be really necessary with 
such an audience—then no further 
elaboration by me would be effective. 
What at all times impressed my 
Committee and what I believe must 
impress you and everyone who studies 
this question is the complexity of 
interests involved, It was for that 
reason that my Committee set great 
store by the creation of a Clean 
Air Council; and a Clean Air Council 
has been established by the Act. I 
think it is worth while re-stating what 
my Committee had to say: 

‘** For purposes of central adminis- 
tration, air pollution is a matter with 
which several Government Depart- 
ments are concerned—the Ministry of 
Housing and Local Government, the 
Ministry of Fuel and Power, the 
Ministry of Health, the Department of 
Health for Scotland and to a less 
extent, others. The Government 
organizations primarily responsible 


for research are the Department of 
Scientific and Industrial Research, the 
Medical Research Council and the 
Agricultural Research Council. Each 
Department is concerned with par- 
ticular aspects of the problem, which 
cannot be divorced from its other 
responsibilities. We are not suggesting 
any change in present departmental 
organization or responsibilities. The 
proposals made in this Report will, 
however, if adopted, be only the 
beginning of a heavy task which will 
occupy many years and will call for a 
combined effort by many different 
interests. There is the preparation and 
supervision of the programme of con- 
version to smokelessness with the 
synchronizing of fuel markets and fuel 
production, and the production and 
installation of suitable appliances. 
There is the watching and adjustment 
of the changing pattern of fuel user. 
There is continuous propaganda and 
education to be carried on. We are 
impressed by the large amount of vital 
research and development work to 
be done and we elaborate this in 
Appendix III. We therefore recom- 
mend that a ‘Clean Air Council ’ 
should be appointed to co-ordinate all 
aspects of the work in future, to 
encourage research and development 
and to review the progress made in 
implementing any new legislation. It 
should submit an annual report to 
Parliament. The form of this body we 
must leave to be decided by Ministers; 
but that it is urgent and essential we 
have no doubt.” 
This is what the Act says: 
‘** For the purposes of— 
(a) Keeping under review the pro- 
gress made (whether under this 
Act or otherwise) in abating the 
pollution of the air in England 
and Wales; and 
(6) obtaining the advice of persons 
having special knowledge, ex- 
perience, or responsibility in 
regard to prevention of pollution 
of the air, 
the Minister of Housing and Local 
Government shall appoint a consulta- 
tive council, to be called the Clean Air 
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Council, of which he shall be the 
Chairman.” 

There is nothing in this that would 
prevent the proposed Clean Air 
Council being what we _ intended, 
namely an influential, authoritative 
and informed body with power to 
survey the whole field. It will not as 
now established by the Clean Air Act 
be an independent body, but that may 
not matter since the members if they 
are the right people may be relied on 
to be sufficiently independent in the 
expression of their views and the use 
of their influence. But should it so 
turn out that the Clean Air Council 
fail to be that lynch pin and inspiration 
we contemplated, and fail to set the 
pace in all this work for clean air, 
then the responsibility will fall back 
once more on the enthusiasts and the 
crusaders who have all along borne 
the brunt of the battle. This therefore 
is no time to reduce interest or effort; 
for we come back to the point where 
we started, namely that success will 
depend on public pressure. 

I venture to say even before this 
Society that this matter of the most 
effective means of educating public 
opinion needs much more examination 
than it has received. We should not 
have to wait for a disaster, such as 
December, 1952, before Governments 
take action. Air pollution is “ news.” 
There is I think no paper that will not 
publish reports or items of informa- 
tion about air pollution. Anyone who 
employs advertising, measures the 
various mediums by the amount of 
attention that they can attract. A 
newspaper with a circulation, or a 
readership of millions, is, for common 
everyday products, worth much more 
than may be a much better produced 
paper which can only count its readers 
by thousands or tens of thousands. I 
would suggest that this is an aspect 
which the Society should take into 
careful consideration. In some ways 
it is obvious that both the immediate 
objectives of your Society and your 
methods will be changing, and I 
imagine that you may well be contem- 
plating some reorientation of policy. 
If so, I think that you might find it 


worth while to have as one of your 
principal activities the collection of 
pertinent and striking information, 
and the feeding of it into the popular 
press in a form that can easily and 
readily be accepted and understood. 
This education of the people must 
include the removal of their doubts 
and suspicions, the dealing with 
criticism in a convincing and sympa- 
thetic manner, an honest interest in 
the public you are addressing, and an 
absence of self-interest or special 
pleading, and above all the presenta- 
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tion of real facts. Well now, whether 
that is something that your Society can 
tackle or not is for you to decide. 
What I am sure of is that this work 
should be done; and clearly it will not 
be in any way within the field of the 
Clean Air Council as contemplated. 
It must be provided in some other way. 
And so having thus briefly outlined 
the heavy work before us in attaining 
Clean Air and having apportioned 
tasks all round, I will myself retire 
from the active fray. But I hold myself 
in readiness for the next Committee! 


VCR REPORT ON 
ACL ES 


At the Annual General Meeting that 
followed the Conference, the Chairman, 
Mr. F. J. Redstone, presented an 
informal interim report, which it was 
desired by the meeting should be 
included in this volume. The report 
was as follows: 


Clean Air Bill—During the year the 
Executive Council, Technical Com- 
mittee and Staff were largely concerned 
with the Clean Air Bill. Detailed 
consideration was given to each of its 
clauses, and steps were taken to secure 
the moving of a considerable number 
of amendments. Briefs were prepared 
for the use of members prepared to 
take them up, and appreciation should 
be expressed to Mr. Nabarro, Mr. 
Blenkinsop and others in the House of 
Commons, and to Lord Milner of 
Leeds, the Bishop of Sheffield and 
others in the House of Lords. The 
Society was one of the few bodies 
which continued their efforts into the 
final committee stages in the House of 
Lords. A number of the amendments 
that have strengthened the Act were 
due to, or were supported by, the 
Society. 

The Divisions—Many meetings and 
visits have been organized by the 
Divisional Councils during the year. 
These have been both successful in 
themselves and most helpful in further- 
ing the Society’s aims and securing 
publicity for its case. Appreciation 
must be expressed to the Councils and 
in particular to their honorary officers, 
for their valued services. 

Information and other Services—More 
and more time of the Staff at head- 
quarters is taken up by services of 
various kinds—answering inquiries, 
supplying library publications and 
references, the loan of photographs 
and exhibition material and so on. 
There is also a steady flow of requests 
for speakers at meetings, for papers 
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and lectures to be read, and for Press 
articles to be written. 

One of the Society’s tasks is the 
collection of information through 
press cuttings, periodicals and our 
own inquiries, so that we may be kept 
up-to-date in all that is happening in 
the air pollution field, both in this 
country and overseas. As the Society 
is widely regarded as a source of 
reliable information, this intelligence 
work is invaluable and does much to 
give the Society a useful prestige. In 
most cases it is done free of charge. 
Among other things it may be men- 
tioned that we receive, read and 
classify over 7,000 press cuttings a 
year. The cost of this is becoming 
something of a problem, but it cannot 
easily be reduced. 

Publications—Both the Year Book and 
Smokeless Air are achieving bigger 
circulations, and give ample proof that 
they are appreciated and that they 
help the Society ‘‘ to gain friends and 
influence people.” The new Summary 
of the Clean Air Act has proved to be 
very useful and is selling well. It 
should be regarded as an interim 
publication only—we hope in due 
course to prepare and publish a much 
more comprehensive booklet on the 
Act. 

Publicity—Despite other activities, 
special attention has been given to 
the production of new exhibition units 
for use, in the first instance, in the 
West Midlands Clean Air Campaign, 
which is described in the current 
number of Smokeless Air. New small 
exhibits, for easy transport, have been 
added to those which are in constant 
demand on loan, and which go to all 
parts of the country. Two new small 
and inexpensive posters, and a new 
‘“‘ give away” leaflet have also been 
prepared. 

Internal Administration—The Execu- 
tive Council and its Committees have 
been very active, not only on the 


Clean Air Bill, but also in considering 
the proposed new constitution for the 
Society, which it is felt all members 
will agree is necessary. This has now 
come to include examination of the 
question of securing the Incorporation 
of the Society, a step which has many 


advantages and can strengthen the 
Society’s position and add to its 
status. 

TheSociety’s: basic qiflicuty. 
remains, as 1n the past, the inadequacy 
of its income for the amount and 
variety of the work it is attempting. 


Resolutions 


The following Resolutions were put 
to the meeting, and were both adopted 
without dissent: 


- (1) That a Special General Meeting 
be held at an early date to consider 
proposals to revise the Constitution of 
the Society, and that these include a 
change of name to National Clean Air 
Society. 


(2) That this Conference of the 
National Smoke Abatement Society 
welcomes the Clean Air Act and re- 
affirms its determination vigorously to 
pursue its policy of securing clean air. 
It urges: 


(1) That since the effective implementa- 
tion of the provisions of the Act 


largely depends on an _ informed 
public opinion, al} Jocal authorities 
should, without delay, initiate a 
well-directed plan of publicity and 
education. 

(2) That local authorities should now 
take immediate action in order to be 
prepared to administer and imple- 
ment the Clean Air Act. 

(3) That the Minister of Health and the 
local authorities should take all 
necessary steps to augment the 
Public Health Inspectorate so that 
the provisions of the Act may be 
effectively implemented. 

(4) That H.M. Government should take 
all necessary steps to make generally 
available supplies of smokeless fuels 
at prices which will favour their use. 
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Wilkinson, S. G. G., Ministry of Housing 
and Local Government 

Wilkinson, W. (SI), Brandon and Byshottles 

Willetts, Cllr. C., Halesowen 

Williams, Cllr. B. L., Ystradgynlais R.D.C. 

Williams, I. O. (CSD, Stafford 

Williams, Dr. J. L. (MOH), Aberdare 

Williams, R. (CSI), Coventry 

Williams, R. I. (CSI), Gloucester 

Williams, Cllr. Mrs. S. L., 3.p., Gelligaer 


Williams, T. (CSI), Bolton 

Williams, T. L. (Clerk and - Solicitor), 
Wrexham R.D.C. 

Williams, Clir. T. T., Bedwas and Machen 

Wilson, Ald. A., Preston 

Wilson, D. G., North Eastern Gas Board 

Wilson, J. (CPHI), Brownhills 

Wilson, T. (CSD, Rothwell 

Winder, F. (CSI), Stockport 

Winfield, E. J. (SSD, West Riding of York- 
shire Regional Smoke Abatement Com- 
mittee 

Wishart, Dr. G. N. M. (MOH), Southport 

Wolfe, Mrs. D. M., N.S.A.S. 

Wolverson, Cllr. F., Bilston 

Wood, Cllr. Miss F. Lee, M.B.E., Hazel Grove 
and Bramhall 

Wood, S. J. T. (CSD, Malden and Coombe 

Woods, W. (Additional SD, Sunderland 
R.D.C. 

Wright, Clir. S., Mountain Ash 


Yorke, Ald. W. E., c.B.£., J.P., Sheffield 

Young, Ald. B. N., Gateshead 

Young, J. J., Ford Motor Co. Ltd. 

Young, Cllr. R. S., Eston 

Young, Dr. W. C. (MOH), Motherwell and 
Wishaw 

Yule, Dr. J. (MOH), Stockport 

Yule, T., Central Electricity Authority 


LIST OF LOCAL AUTHORITIES REPRESENTED AND 
DELEGATES APPOINTED 


Abercarn 

Cllr. V. A. Watts 
Aberdare 

Cllr. J. Jones 

Dr. J. Williams (MOH) 
Abertillery 

Cllr. H. S. Snellgrove 
Acton 

Cllr. G. A. Clark 

J. J. Matthews (CSI) 
Adwick-le-Street 

Cllr. C. S. Commons 
Aireborough 

Cllr. D. Roberts 
Amersham R.D.C. 

Cllr. F. H. Hancock 

F. G. Caudery (CSI) 
Ashington 

G. W. Tate (CSI) 
Ashton-under-Lyne 

Cllr. L. Hibbert 

Dr. A. Simpson (MOH) 

C. S. Handforth (CSD 
Aylesbury 

W. E. Ruse (SI) 


Banbury 
F. Appleyard (CSI) 


Barking 

Clir. Mrs. J. Callan 

N. Bastable (CSD 
Barnard Castle R.D.C. 

Clir. H. H. Hall 

J. G. Middleton (SSID) 
Barrhead 

Bailie J. McGrath 

J. M. Rigg (SI) 
Barrow-in-Furness 

J. Shanks (CSD 
Barry 

Cllr. W. C. Stone 

C. H. Symmonds (CSI) 
Basford R.D.C. 

Clir. F. Barker 

Dr. W. R. Perry (MOH) 
Bath 

Ald. W. Barrett 

G. W. Dhenin (Deputy CSI) 
Batley 

Clir. John Hanson 

W. Gilchrist (SSD 
Battersea 

Cllr. C. E. Lang 

I. R. Lewis (SI) 
Bebington 

E. V. Crapper (CSD) 


Bedford 

F. C. Haynes (CSI) 
Bedwas and Machen 

Cllr. T. T. Williams 
Bedwellty 

Cllr. T. I. Davies 

E. J. Francis 
Bedworth 

Clir. H. W. De’Ath 

C. E. Deakin (CSI) 
Beeston and Stapleford 

Cllr. Mrs. F. E. Bradley 

W. R. Brownhill (CSD 
Belfast 

Ald. A. Scott, J.P. 

Dr. W. S. Swann (MOH) 
Bermondsey 

Cllr. W. L. Ellis 

C. H. Whitelock (SID) 
Bethnal Green 

Ald. Mrs. A. M. Sivill 

Dr. S. A. Boyd (MOH) 
Bilston 

Clir. F. Wolverson 

J. Richards (SSI) 
Birmingham 

Ald. Mrs. A. Longden, J.P. 

Clir. W. A. N. Jones 

G. W. Farquharson (CSI) 
Bishop Auckland 

Clir. N. Lusby . 

Dr. H. G. Donald (MOH) 
Blackpool 

Aid. P. Fairhurst 

Clir. L. Pilkington 

J. Pickard (CSI) 
Blackwell R.D.C. 

Cllr. John Collins 

R. Clarkson (CSI) 
Bolsover 

Clir. S. Jennings 

J. F. H. Walton (SD 
Bolton 

Clir. A. Hutchinson 

T. Williams (CSI 
Bootle 

Ald. M. Connolly 

Cllr. J. R. Jones 

Dr. T. R. Roberton (MOH) 
Boston 

G. E. Chamberlain (CSD 
Bournemouth 

W. Riley (CSI) 
Bradford 

Cllr. J. McKee 

Dr. J. Douglas (MOH) 
Brandon apd Byshottles 

Clir. D. Hopkins 

W. Wilkinson (SI) 
Bredbury and Romiley 

Cllr. H. V. Stone, J.P. 
Brierley Hill 

Cllr. E. B. Gibbons 

C. H. Crawford (Deputy CSI) 


Brighouse 

Clir. L. Kaye 

C. R. Moss, M.B.E. (CSD) 
Brighton 

R. S. Cross (CSI) 
Bristol 

Ald. J. J. Milton 

F. J. Redstone (CSI) 
Brownhills 

Cllr. H. J. Simmonds 

J. Wilson (CPHI) 
Burton-upon-Trent 

J. Easton (Deputy CSI) 
Bury 

Ald. W. K. Heaton 

Ald. W. Elliott, J.P. 

A. E. Snodgrass (CPHI) 


Caerphilly 
Clir. A. D. Jones © 
W.R. Liddington (SID 
Camberwell 
Clir. Mrs. M. V. Goldwin 
F. Dray (SD 
Cannock 
Cllr. Mrs. E. Jones 
J. Ball (CSI) 
Cardiff 
Ald. Dr. C. A. Bence 


Dr. W. Powell Phillips, 0.B.£. (MOH) 


Cardiff R.D.C. 

Cllr. H. L. Edmunds 

Dr. McKim Thomas (MOH) 
Castleford 

Clir. H. Goodall 

J. Ellison (Additional SI) 
Chadderton 

J. Mann (SSD 

Dr. T. O’Grady (MOH) 
Cheltenham 

J. F. Ursell (CSD 

Dr. T. O. P. D. Lawson (MOH) 
Chester-le-Street R.D.C. 

Cllr. R. W. Brown 

T. Sayer (SD) 
Chester-le-Street 

Cllr. C. Fenner 
Chester R.D.C. 

Clir. A. Hirst 

H. E. Stone (CSI) 
Chesterfield 

Cllr. Mrs. A. Collishaw 

G. Drabble (CSI) 
Chesterfield R.D.C. 

Clir. W. Everett 

T. W. Binns (CSI) 
Clowne R.D.C. 

Cllr. J. A. Rogers 

A. A. Short (SSI and Surveyor) 
Clydebank 

W. Webster (CSI) 
Colne Valley 

Dr. E. Ward (MOH) 

A. Schofield (CSI) 


Conisbrough 
Cllr. I. Houghton 
S. J. Mayo (Additional SD 
Consett 
Cllr. W. Walton, B.E.M., J.P. 
E. Hodgson (SI) 
Corby 
Cllr. the Rev. A. Brooke Westcott 
G. H. Wilkinson (CSI) 
Coventry 
Cllr. R. Loosley 
Cllr. R. Nickson 
Dr. T. Morrison Clayton (MOH) 
R. Williams (CSI) 
Crook and Willington 
Cllr. J. J. Atkinson 
Crosby 
Clir. S. J. Hebbert 
G. F. Lewis (CSI) 
Croydon 
Cllr. K. Edwards 
G. Grieve (CSI) 
Cwmbran 
Clir. W. G. Thomas 
O. J. R. Pruden (Housing and SI) 


Dagenham 

Cllr. Mrs. A. E. Prendergast 

L. E. Prior (CSI) 
Dartford R.D.C. 

Cllr. D. G. Sweetland 
Dearne 

Clir. Mrs. E. Howard 

T. Duffy (Dist. PHD) 
Denby Dale 

Dr. E. Ward (MOH) 
Deptford 

Clir. Mrs. A. M. Ott 

A. Webster (SI) 
Derby 

Cllr. J. Dilworth 

S. Prime (CSI) 
Dewsbury 

Ald. M. Scargill 
Doncaster 

Dr. H. L. Settle (MOH) 
Dover 

Ald. Mrs. E. Long 

Dr. C. F. Lynch (MOH) 
Droylsden 

Cllr. C. W. E. Bristow 

A. T. Traynor (CSI) 
Dunbarton C.C, 

Clir. M. Bissett 

Cllr. D. H. Taggart 
Dunfermline 

Provost J. Allan, J.P. 

A. H. Duncan (CSI) 
Durham C.C. 

Cty. Cllr. E. O. Bennison 

Dr. I. McCracken, M.A. (Cty. MO) 
Durham R.D.C. 

Cllr. P. C. Exley 

A. C. Taylor (SI) 
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Ealing 

Ald. W. H. Crowe 

G. T. H. Blackie (CSI) 
East Ham 

D. G. Tonkin (CSI) 
Eastwood 

Cllr. J. T. Lewis 

P. G. Rolling (PHI) 
Ebbw Vale 

Clir. S. Gale 

A. Stokes (SSD) 
Edinburgh 

J. F. Anderson (CSI) 
Edmonton 

Ald. Mrs. F. Long 

J. P. Farrer (SSI 
Egham 

F. G. Britcher (SSD 
Ellesmere Port 

Cllr. C. E. Brodie 

E. Tuft (CSD 
Epping and Ongar R.D.C. 

Dr. I. Ash (MOH) 

R. S. Shears (CSI) 
Eston 

Cllr. R. S. Young 

J. H. Burrows (SSI) 
Eton R.D.C. 

A. H. V. Marsden (Deputy CSI) 


Failsworth 
Cllr. M. N. Whiteley 
W. L. Monks (SSD 
Felling 
Clir. G. R. F. Adams 
Finsbury 
Cllr. J. Crossley 
Dr. C. O. S. Blyth Brooke (MOH) 
Folkestone 
L. H. Vale (SSI) 
Fulham 
Cllr. F. J. Rumsey 
F. C. Payne (Inspector for Factories and 
Smoke Abatement) 


Gateshead 

Ald. P. S. Hancock, 0.B.£. 

Ald. J. T. Etherington 

Ald. B. N. Young 
Gelligaer 

Cllr. Mrs. S. L. Williams, J.P. 

D. G. Vallis (SD 
Gillingham (Kent) 

Cllr. Mrs. H. B. Barrand 

F. J. Hedgecock (CSI) 
Glamorgan C.C. 

Cilr. D. J. Lewis 

Hugh Price Evans (Cty. SI) 
Glasgow 

Cllr. Mains 

Cllr. Monteith 

Cllr. Snodgrass 

Medical Officer of Health 

T. Ashford (SSI) 

R. D. Bryson (Solicitor) 


Gloucester 

Clir. T. Thomas 

R. I. Williams (CSI) 
Golborne 

Cllr. E. Richards, J.P. 

J. Blakeley (SSD 
Grantham 

C. Taylor (CSI) 
Gravesend 

Dr. H. S. Davies (MOH) 
Greenwich 

Cllr. Mrs. A. D. A. Kennedy 

S. A. Radford (SI) 
Grimsby 

H. Parkinson (CSI) 


Hackney 

Clir. Mrs. C. Gooch, J.P. 

Dr. J. Fenton (MOH) 
Halesowen 

Cllr. C. Willetts 

A. Archer (CSI) 
Halifax 

Cllr. F. O’Rourke 

H. Margerison (CSI) 
Hamilton 

Police-Judge A. Robertson 

T. McCubbin (SID) 
Hammersmith 

Clir. E. W. Flynn 


Dr. A. J. Shinnie (Deputy MOH) 


Hastings 
Cllr. G. H. Tanner, B.E.M. 
W. G. McDonald (CSI) 

Hayes and Harlington 
Cllr. Mrs. K. H. Johnson 
J. S. Hodgins (CSI) 

Hazel Grove and Bramhall 


Cllr. Miss F. Lee Wood, M.B.E. 


Dr. T. W. Brindle (MOH) 
Hebburn 

Clir. W. Bradley 

W.S. Bruce (SI) 
Hemel Hempstead 

‘A. C. Horne (CSI) 
Hemsworth R.D.C. 

Clir. Mrs. R. Hopwood 
Hemsworth 

Cllr. T. Cadman 
Hetton 

Clir. J. Telford 
High Wycombe 

Cllr. D. J. Hann 

L. S. Dicker (SD 
Hitchin 

Cllr. F. A. Millard 
Holmfirth 

Dr. E. Ward (MOH) 
Hornchurch 

Cilr. R. S. Howe 

Dr. J. Gorman (MOH) 
Houghton-le-Spring 

Cllr. J. Coffey 
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Hove 
Dr. N. E. Chadwick (MOH 
Huddersfield 
Cllr. F. Lawton, J.P 
Dr J R. Murdock (MOH) 
D. Drake (CSI) 
Hyde 
Cllr. Mrs. I. G. Jones 
T. Nicholson (SSI) 


Ilford 

Clir. Mrs. L. M. Smith 

S. R. Daly (CSD 
Ilkeston 

Cllr. Mrs. E. E. Bostock 
Ilkley 

Cllr. Mrs. F. S. Hampshire 
Ipswich 

Cllr. W. A. Newman 

Dr. R. A. Leader (MOH) 
Irlam 

Cllr. J. Dunn 

L. Hall (SSI) 


Jarrow 
Cllr. Mrs. E. A. Trainor, J.P. 
R. C. Thompson (CSI) 


Kingston-upon-Hull 
Cllr. F. Hammond, J.p. 
Dr. A. Hutchison (MOH) 
A. C. Saword (CSI) 
Cllr. L. Johnson 
Kingston-upon-Thames 


Cilr. T. H. G. Parker, M.A., B.Sc. 


G. C. Smith (SSI 
Kingswood 
Clir. Mrs. E. A. Griffiths 


C. E. Curtis (Senior Health Inspector) 


Kirkburton 
Dr. E. Ward (MOH) 
Kirkby-in-Ashfield 
Cllr. A. Mead, c.c. 
H. S. Whitten (SSI) 


Lambeth 

Cllr. L. J. Watson 

Dr. F. Summers (MOH) 
Lancashire C.C. 

Sir Thomas Tomlinson 

Dr. S. C. Gawne (Cty. MOH) 
Lanchester R.D.C. 

Cllr. A. Cheek 

F. E. Terry (SD 
Lanark C.C. 

Cty. Cllr. J. Ross 


J. R. McGhie (Sen. Asst. Cty. SI) 


Leamington Spa, Royal 
Ald. Capt. J. A. E. Durham 
A. J. Smith (CSI) 
Leeds 
Ald. Mrs. W. Shutt 
Clir. W. M. Jones 
Cllr. H. Drake 
Dr. I. G. Davies (MOH) 
J. Goodfellow (CSI) 


Leek 

J. Rowbotham (CSI) 
Leicester 

Ald. F. J. Jackson 

Ald. S. Cooper 

G. A. Hiller (CSD 
Lincoln 

D. G. McGill (CSI) 
Liverpool 

Cllr. R. J. Alcock 

Ald. J. Johnstone 

Cllr. A. N. Bates 

Prof. A. B. Semple (MOH) 

W. M. Wattleworth (CSI) 
Llanelly R.D.C. 

Clir. J. G. Rodge 

D. Idwall Treharne (CSI) 
Llanelly 

Clir. R. E. Bonnell 

J. E. Marks (CSI) 
London 

Cty. Cllr. S. E. Cohen 

F. J. Forty, 0.8.E. (City Engineer) 
London C.C. 

Cty. Ald. Mrs. D. Bolton 

Dr. S. G. Burgess 
Luton 

Ald. Mrs. B. Andrews 

R. Lord (Deputy CSI) 


Malden and Coombe 
S. J. T. Wood (CSI) 
Manchester 
Clir. J. Conway 
Ald. J. E. Burgess 


Ald. Prof. F. E. Tylecote, C.B.E., J.P. 


Clir. T. Lomas 

Dr. C. Metcalfe Brown (MOH) 
Meltham 

Dr. E. Ward (MOH) 

A. R. Metcalfe (SD 
Meriden R.D.C. 

Cllr. R. E. Moore 

G. B. Stokes (Deputy CSI) 
Merton and Morden 

Cllr. Miss M. R. Smith 

W. T. Pinches (CSI) 
Mexborough 

Cllr. W. H. F. Dixon 

H. Brearley (CSI) 
Middlesbrough 

Ald. J. G. Boothby 

H. Whitfield (CSI) 
Motherwell and Wishaw 

Clir. J. Mincher 

Dr. W. C. Young (MOH) 

T. Johnstone (SI) 
Mountain Ash 

Cilr. S. Wright 

W. J. Watters (SSI) 


Neath 
Cllr. T. Hughes 
R. T. Probert (SSD 
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Nelson 

Cllr. R. Wilcock 

G. Pritchard (SPHI) 
Newburn 

Cllr. J. W. Bain 

J. Corney (SSI) 
Newcastle-under-Lyme 

Cllr. W. Nixon 

Dr. J. Warrack (MOH) 
Newcastle upon Tyne 

Ald. J. Chapman, M.B.E. 

L. Mair (CSI) 
Newport 

Ald. T. F. Mooney, J.P. 

W. J. Griffiths (CSI) 
Newton-le-Willows 

Clr. L. Kent, 3:2: 

L. M. Booth (CSI) 
Normanton 

Cllr. J. Bacon 

J. Lindsay (SI) 
Northfleet 

Clir. C. A. Hall 
Northumberland C.C. 

Ald. N. Garrow 

Dr. Wilson Minns (Deputy Cty. MO) 
Nottingham 

Clir. R. H. Ellis 

Dr. Elspeth M. Warwick (Deputy MOH) 

A. Wade (CSI) 

C. R. Mills (Inspector) 


Oldbury 

F. Keene (Deputy CSI) 
Oldham 

Clir. S. T. Marron, J.P. 

Ald. J. Bradley 

Dr. J. T. Chalmers Keddie (MOH) 
Ormskirk 

Clir. A. Carroll 

Dr. J. G. Hailwood (MOH) 
Oxford 

Ald. E. A. Smewin, J.P. 

W. Combey (CSI) 


Paisley 

Bailie J. McKim 

J. Innes 
Peterborough 

Cllr. C. E. Hall 

Dr. G. Dison (MO) 
Pontardawe R.D.C. 

Clir. W. Rees 

Dr. G. M. Davies (MOH) 
Pontypool 

Cllr. D. T. Gullick 
Pontypridd 

Clir. A. R. Watkins 

J. E. Davies (SI) 
Portsmouth 

W. F. Appleton (CSD 
Port Talbot 

Cllr. Mrs. S. H. Mainwaring 

G. A. Morgan (CSI) 


Preston 
Ald. A. Wilson 
Dr. J.S G Burnett (MOH) 


Queensbury and Shelf 
Cllr. J. H. Moore 
W. E. Sheelly (SD 


Radcliffe 

Cllr. Dr. R. A. Kernohan 

J. S. Oldfield (PHI) 
Rawmarsh 

Clir. T. Marriott 

W. Wadsworth (Additional SD 
Rawtenstall 

Ald. F. Piatt 

C. Cunliffe (CSD 
Renfrew C.C. 

Clir. P. Cook 

G. Lindsay (Cty. SD 
Rhondda 

Cllr. A. T. Allen 

Dr. R. B. Morley-Davies (MOH) 
Ripley 

Clir. W. J. Birks 

G. Ainsworth (SI) 
Rishton if 

Cllr. J. O’Rourke 

S. Pilkington (SD 
Rochdale 

' Cilr. H. Howorth 

A. Turner (CSI) 
Rochester 

Clir. G. A. Tickner 

Dr. J. O. Murray (MOH) 
Romford 

W. Hodson (Asst. SD 
Rotherham 

L. Eastwood (CSI) 
Rotherham R.D.C. 

Clir. A. Tinkler 

D. Greenwood (Deputy CSI) 
Rothwell (Yorks.) 

Cllr. J. M. Tasker 

T. Wilson (CSI) 
Rotterdam 

Dr. J. W. Tesch 

Dr. H. de Graaf 
Royston (Yorks.) 

Clir. L. W. Jackson 

G. E. Millar (SI) 
Royton 

Clir. B. C. Cook 

V. K. Hallows (SD 
Runcorn R.D.C. 

Cllr. J. Hunt 

D. Boothman (SSI) 


Saddleworth 

Dr. E. Ward (MOH) 
St. Helens 

Ald. N. Birch, J.P. 

Dr. G. O’Brien (MOH) 
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St. Marylebone 

Clir. Dr. H. K. Ashworth 
St. Pancras 

Cllr. Mrs. L. Bartlett 

Dr. D. H. Geffen (MOH) 
Sale 

Dr. A. Telford Burn (MOH) 
Salford 

Ald. G. H. Goulden, J.P. 

Dr. J. L. Burn (MOH) 
Scunthorpe 

Cllr. G. McQuade 

Dr. S. Childs (MOH) 
Seaham 

Cllr. Mrs. D. Jobling 

B. Turner (CSI) 
Sedgefield R.D.C. 

Cllr. Mrs. A. Kell 

F. Gardner (SI) 
Sheffield 

Ald. W. E. Yorke, C.B.E., J.P. 


J. W. Batey (Supt. Smoke Inspector) 


Shoreditch 

Cllr. R. G. Linale 

D. Grant (CSI) 
Shrewsbury 

C. Stanley (CSI) 
Slough 

Ald. Mrs. M. J. Morgan 

J. Sagar (Deputy CSI) 
Smethwick 

Cllr. R. L. Pritchard 

Ald. F. W. Perry, J.P. 

W. L. Kay (CSI) 
Solihull 

Dr. I. M. McLachlan (MOH) 
South Shields 


Ald. Mrs. M. E. Sutton, B.E.M., J.P. 


Dr. I. D. Leitch (MOH) 
Southall 

R. W. McDonald (CSI) 
Southampton 

Ald. E. Sakoschansky 
Southport 

Clir. L. F. Spence 

Ald. Mrs. E. Smith 

Ald. W. Berwick 

Dr. G. N. M. Wishart (MOH) 

E. Avison (CSI) 
Southwark 

Ald. A. E. Barnes 
_ G. Stubbs (SI) 
Southwell R.D.C. 

Cllr. R. Selfe 

R. D. Hall (SSD 
Spenborough 

Ald. H. Siddle 

Dr. W. M. Douglas (MOH) 
Stafford 

Cllr. T. W. Evans 

I. O. Williams (CSI) 
Stanley (Co. Durham) 

Clir. G. Barkus, J.P. 


Stanley (Yorks.) 
Cllr. C. E. Perry 
D. Walker (CSD 
Staveley 
Cllr. Mrs. J. M. Steele 
A. Murray (SI) 
Stepney 
Cllr. Mrs. E. B. Bolton 
R. W. Day 
Stockport 
Cllr. C. J. Doherty 
Dr. J. Yule (MOH) 
F. Winder (CSD 
Stockton-on-Tees 
E. Varley (CSI) 
Stoke-on-Trent 
Dr. J. S. Hamilton (MOH) 
D. Hurst (CSD 
Stretford 
Ald. Dr. J. Robinson, J.P. 
Dr. W. Sharpe (MOH) 
Sunderland 
Ald. J. Cohen, 0.B.£., J.P. 


Dr. E. Browell (Acting-Deputy MOH) 


Sunderland R.D.C. 

Clir. Mrs. E. W. Thompson, J.P. 

W. Woods (Additional SD) 
Sutton Coldfield 

Dr. J. R. Preston (MOH) 
Swansea 

Clir. D. J. Fisher 

Dr. E. B. Meyrick (MOH) 

Dr. F. Jones (CSI) 
Swinton 

Cllr. E. P. Sykes 

E. Adams (SI) 


Thornbury R.D.C. 

Cllr. J. W. Lee 
Tottenham 

Cllr. Mrs. F. E. Haynes 

Dr. G. Hamilton Hogben (MOH) 
Tyldesley 

Clir. J. Derbyshire, J.P. 

K. Hilton (SSD 


Wakefield 

Cllr. L. Boston 

Cllr. R. Kaye 

Dr. C. G. K. Thompson (MOH) 

J. P. Whitehead (CSI) 
Wakefield R.D.C. 

Cllr. Mrs. I. Heppleston 
Wallasey 

Ald. D. P. Charlesworth, J.P. 

Dr. H. W. Hall (MOH) 
Wallsend 

Ald. J. Richardson 

Dr. G. M. Cubie (MOH) 
Walsall 

Clir. H. S. Gwinnutt 

C. A. Stansbury (CSI) 
Waltham Holy Cross 

W. H. Meynell (SD 
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Walthamstow 
Clir. Mrs. W. M. Palethorpe 
W. Richards (CSI) 

Walton-le-Dale 
Cllr. W. Morgan 
G. N. Corbishley (CSI) 

Wanstead and Woodford 
Cllr. S. J. Relph 
J. Templeman (Deputy CSD 

Warrington 
Ald. D. Plinston, J.P. 
H. A. Richardson (CSD 

Warwickshire C.C. 

Ald. W. L. Dingley, 0.B.£. 
F. H. Leggat (Cty. SI) 

Washington 
Clir. Mrs. Thompson 

Watford R.D.C. 

Clir. W. F. Rich 
S. N. Grigg (CSD 

Wembley 
R. M. Turner (CSD 

West Bromwich 
Cllr. F. G. Phillips 
S. Clayton (CSD 

West Hartlepool 
Cllr. R. Hartley 
A. H. Basford (CSD 

West Lancashire R.D.C. 
R. W. Bingham (CSI) 

Westminster 
W. G. J. Sutton (CPHI) 

Whickham 
Clir. J. Huxley 
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THE NEXT CHAPTER 


Sir Hugh Beaver 
K.B.E., M.Inst.C.E., M.I.Chem.E., F.Inst.F., F.R.S.H. 


FEEL specially honoured by being 

asked to give the seventh Des 
Voeux Lecture this year. Two years 
ago I spoke at your Annual Confer- 
ence on the eve of the publication of the 
Report of the Committee on Air 
Pollution. I am not sure that it is 
appropriate for me to make any more 
speeches in this matter. I have made 
too many already, for it is as I have 
said two years since my Committee 
reported, and with its report the 
Committee and its Chairman went 
out of official existence. I would, how- 
ever, like as it were to sum up—to 
sum up at least so far as I am con- 
cerned. So this is virtually my swan 
song. 

I have chosen as title, Clean Air— 
The Next Chapter, because I hope, 
as we all hope, that we have with the 
passing of the Clean Air Act indeed 
opened a new Chapter; and that as 
we turn the page of 1956 we shali not 
find that we are still in the old dreary 
tale of the last 30 or 50 or 100 years. 
In a paper I read in America in the 
beginning of last year I detailed the 
wearisome cycles of complaint, com- 
mittee, report—complaint, committee, 
report, repeating themselves ineffec- 
tively over and over again. The pur- 
pose of that paper was to show how 
public opinion is the decisive factor. 
That moral is just as pertinent now. 
If we look on the passing of the Clean 
Air Act as a milestone, it is well to 
remember that we only reached that 
milestone by the force of public 
opinion. And if in time to come we 
are to look back on the passing of 
this Act as the beginning of a new 


Chapter, it will be because public 
opinion will have both required and 
facilitated the effective application of 
the Act. The mere passing of the 
Clean Air Act could mean little more 
than have meant various legislative 
and administrative actions in this 
respect in the past. 

It is in that light that I want today 
to make some sort of a national sur- 
vey. Wars are generally supposed to 
be normally, though of course not 
always, won, or lost, in some one or 
other decisive battle; and there is 
generally no doubt about the decisive- 
ness of a decisive battle. But there are 
no decisive battles in the war against 
air pollution—or at least it will be 
only in long retrospect that it will be 
possible to recognize that any par- 
ticular action was in fact decisive. So 
let us not think today that you or we 
have won a great victory. It rests on 
the future and on what we make of 
the future, to decide whether it has 
been a victory; and whether the new 
Clean Air Act does in fact open a new 
chapter. 

Now I want to make it quite clear 
that anything I may have to say about 
future action is not intended in any 
way to be mapping out a future for 
the N.S.A.S. I would not wish to 
seem to be either criticizing what your 
Society has done in the past, or ad- 
vocating what it should do in future. 
Doubtless it has had and still has a 
part to play—how big, how important, 
must depend in large extent on your 
own selves. But doubtless too many 
others have a part to play. This is a 
matter in which there has to be a 


surging tide of opinion and intention 
over the whole country, a tide that 
knows no ebb and which involves all 
interests and all individuals. 

I am not going to start with any 
detailed comparison between the 
position—legal and administrative— 
before the passing of the Clean Air 
Act and after. I am not going to 
reiterate the new powers and the new 
action that the Act makes possible. 
Still less am I going to indulge in a 
jeremiad on what the Act does not 
contain. I am going to assume that 
you all have these matters at your 
fingers’ ends. Whether or not it falls 
short in this or that respect of what 
you, or any of us, would have wished, 
it does provide scope for a great deal 
of action. My question today is how 
will it be operated, and what can we 
do between us to ensure that action 
is fully taken. We may properly re- 
mind ourselves that even the feeble 
legislation and powers of the past 
were not anything like exploited to 
their full. The same can happen again 
all too easily. 

I want then to see: 

What is the most that can be 
made out of this Act; 

What has to be done to secure 
that the most is indeed got out of 
the Act; 

What other action remains for 
us and/or Government to do to 
complete the campaign. 

The Act starts with furnace smoke. 
Let us do so. 


Furnace Smoke 


So far as furnace smoke is con- 
cerned the whole responsibility now 
rests fairly and squarely—and most 
appropriately—on the shoulders of 
the local authorities. This was my 
Committee’s recommendations which 
the Government accepted; and I have 
heard no criticism anywhere as to the 
decision. That in other directions 
some local authorities have claimed 
that they should have greater powers 
is not relevant to this issue of furnace 
smoke. And if furnace smoke is not 
to a very large degree hereafter con- 
trolled, the fault will or should be on 


the local authorities. But it will not 
be plain sailing; there are as I see it 
four serious difficulties. 

In the first place there is the question 
of staff. My Committee referred to 
this in their report and I have myself 
elsewhere dealt with it at some length. 
All sanitary inspectors are agreed that 
it is better to carry people with you 
than to have to use, or threaten, 
sanctions; to persuade, rather than 
compel, the user of a furnace, whether 
industrial or commercial or private 
individual; if necessary to show him 
how the appliances or the fuel can be 
made to work satisfactorily. Only in 
the very last resort will compulsion 
and prosecution be used. But all this 
means staff. The field of observation 
and education and control is vastly in- 
creased and most local authorities are 
in no position to take on this new 
responsibility. 

I had sent to me a few weeks ago 
an account of the debate over the 
latest annual budget for air pollution 
control in Los Angeles—which I may 
say amounted to $4,000,000—in the 
course of which the Chief Air Pollu- 
tion Officer pointed out that ‘‘ control 
of air pollution is not a problem that 
can be solved with finality; in the 
nature of things it is a continuous 
problem. If smog,” he said, “ is not 
to be with us permanently, permanent 
methods of preventing it will be.” 
One must accept that; and where 
is the staff? In regard to smoke in- 
spection I have before this stated that 
it is not in itself a profoundly scientific 
job; and I do suggest that inspectors 
of a lower level of qualification than 
a sanitary inspector could be used 
here as they are in the States completely 
effectively. 

The second difficulty that I foresee 
is on this matter of the definition of 
dark smoke. I know that no one 
wants prosecutions, but in the end 
some prosecutions are inescapable; 
and if the courts develop an attitude 
of criticism or scepticism as to evidence 
tendered whether or not based on 
Ringelmann Chart 2 and comparisons 
with it, or of any other standard of 
measurements that may be evolved as 


the result of the present efforts of the 
British Standards Institution, then a 
serious hole could be driven in this 
vital part of the Act. What would be 
ideal, and what I am quite sure is 
ultimately not unobtainable, is some 
form of factual registration of dark 
smoke. I have myself had some ex- 
periments carried out in an attempt to 
find some means of using photography 
scientifically instead of emotionally, 
as is the general attitude now. They 
have neither gone very far nor given 
much ground for hope. But this 
problem requires serious attention. 

Again there is the as yet unsolved 
problem of infringement by night. 
But here I am sure that local author- 
ities should be prepared to use Para. 4 
of the Act, that is to say to persuade 
the Minister to use it, wherever there 
are good grounds for believing that 
infringement by night—though not 
by day—may be taking place. [ 
think there should be some general 
agreement among local authorities as 
to what degree of measurement and 
recording would be adequate and 
reasonable. The British Standards 
Institution is | know preparing stand- 
ard specifications for measuring in- 
struments. These can be elaborate and 
costly, or simple and cheap. It may 
be that from the smoke prevention 
point of view the latter could be 
sufficient. My point is that a wide 
variation of attitude among _ local 
authorities, as to what is reasonable 
and adequate, will jeopardize min- 
isterial action. 

Finally there is the ‘‘ unsuitable 
fuel’ defence of Para. | (3) (c). My 
Committee did not believe in the 
alibi, and I hope that it will not be 
able to establish itself as a routine 
defence. I suggest that there should 
be a testing station, or more than one 
testing station, available where any 
coal so pleaded would be tried out in 
sufficiently comparable, or at any 
rate fair, conditions. That would put 
the claim to practical trial, and I 
think it would not often be required. 

In all this there is as I see it scope 
for a certain amount of co-ordinated 
thinking and some research and ex- 


periment on the part of the local 
authorities. I suggest that they should 
have a small Committee or Working 
Party of their own to draw up a code 
of practice for themselves. The more 
they agree on their attitude and 
practice the more powerful will be 
their impact. 

This same body could study and 
agree for itself—though the final 
word does not rest with them—the 
standards that they feel should be 
adopted in regard to the heights of 
chimneys. There is scope too, I feel, 
for such collective thinking in regard 
to the requirement of Para. 3 that new 
furnaces shall ‘‘ so far as practicable 
be smokeless when burning fuel of a 
type for which the furnace was de- 
signed.’” Even the most experienced 
of Smoke Inspectors and Borough 
Engineers may find this not always an 
easy problem; and what about the 
great number of smaller local author- 
ities? There seems to me to be every 
argument for combined thinking and 
study of this sort by the local author- 
ities. This would reduce duplication 
of effort and assist the less well 
equipped local authorities; for to a 
large extent the smaller local authority 
has not the technical means to carry 
out these tasks. Moreover if the local 
authorities are to be really something 
more than merely the Minister’s 
agents, they must be fully informed 
technically and_ scientifically. Any 
action such as I have suggested is 
completely legalized by Para. 25 (1) 
(a) of the Act. 

Let us turn to the other side of in- 
dustrial smoke: the special cases re- 
ferred to in Para. 17. The intention of 
the Air Pollution Committee was that 
all industrial air pollution that be- 
cause of technical difficulties in the 
prevention of dark smoke, grit, dust, 
etc. could not be dealt with under the 
general provisions of the Clean Air 
Act, should be subjected to a con- 
tinuous and sharp challenge by a 
central inspectorate; to be composed 
of skilled and experienced chemists, 
metallurgists and fuel technologists. 
So long as no certain technical method 
is known to prevent any process being 


a nuisance or a danger, then the 
*“ best practicable means’’ must be 
used: and -n some cases, no means at 
all are as yet known. Now this means 
on the one hand adequate staff, and 
on the other effective direction of 
them. It is essential that both these 
factors operate. There are I think 
well over a thousand works which 
will come under the eye of the Alkali 
Inspectorate and many of them pre- 
sent pretty difficult, indeed so far 
intractable, problems. They can only 
be solved by research. Have the 
Alkali Inspectors the means of secur- 
ing that adequate research and ex- 
periment is done? Certainly the means 
of research in industry, in research 
associations, in the D.S.I.R. exist; but 
will the Alkali Inspectorate have 
sufficient influence on these means? 
At any rate whatever the reason there 
are directions one could quote in 
which one may well doubt whether 
enough is being done. _ 

The Act interprets ‘‘ practicable ”’ 
as you know, as “ reasonably prac- 
ticable having regard amongst other 
things to local conditions and circum- 
stances, to the financial implications 
and to the current state of technical 
knowledge.’ Now what is going to 
be the practical application of this? 
As one reads through the Chief 
Alkali Inspectors’ Reports one is 
struck by two types of remark. I will 
quote an example of each so as to 
make my point clear. From one 
report a few years ago I read: 

** The national requirements of iron 
and steel are such as to necessitate the 
continued operation of the works 
(which are of course only referred to 
by a number) at high pressure although 
it is an uneconomic unit, which the 
owners would be glad to close. /t is 
understandable that the owners are 
averse to spending large sums on the 
works.” 

Or again in regard to two old power 
stations, ‘“‘ Complaints of smoke 
emissions from P.S. 70 and 72 were 
investigated. These are old stations 
which are used only at peak load 
periods and then as little as possible. 
The conclusion was reached that all 


reasonable steps were taken to avoid 
smoke emission.” 

The other type of remark is exem- 
plified by the following, “‘ Smoke and 
grit from coke ovens. There has been 
great activity in the building of new 
coke ovens and the replacement of old 
ones by modern batteries. Duplicate 
ascension pipes and gas collecting 
mains produce draught at each end 
of an oven and thus reduce the escape 
of smoke to atmosphere. The speed 
with whichcharging is effected is also an 
obvious factor and attempts have been 
made to accelerate the operation by 
improved designs of coal hoppers, 
the provision of vibrators and the 
fitting of charging lorries with rotating 
feed cables. Not all new coke ovens 
have been equipped with duplicate 
ascension pipes and gas collecting 
mains. Certain owners have refused 
to make this provision chiefly on the 
grounds of the additional cost of 
construction.” 

I quote these not by way of criti- 
cism of the Alkali Inspectorate, be- 
cause indeed in many cases that they 
have dealt with in the past they have 
had no power to direct action. But 
now—at least if my Committee’s 
views are followed—all these cases 
will be scheduled. If so then the 
suggestion I would like to make in 
regard to this sort of position is that 
in the case of old plant where it is 
considered uneconomic to take re- 
medial measures on the grounds that 
the plant will soon go out of use, a 
definite time limit should be put to 
the acceptance of this argument. On 
the other hand in the case of new 
projects the plea of additional cost 
should be put into exactly the same 
perspective as is such a plea if ad- 
vanced in regard to any other works 
where it may be necessary to protect 
the public, whether under bye-law or 
other statutory enactment, for in- 
stance the height of chimneys. It 
seems to me curious that when as is 
obvious great advances have been 
made in many directions, there should 
be no power, or the power if it exists 
should fail to be used—to require 
new plants to live up to the latest good 


practice. I think one must look to 
the Alkali Inspectorate operating 
under the Clean Air Act to apply the 
same sort of treatment in such cases 
as is contemplated by Para. 3 in re- 
gard to new furnaces. 

There is one more point that I 
would make in regard to these special 
cases, or scheduled processes, and 
that is I frequently notice in the Chief 
Alkali Inspector’s Reports this sort 
of statement: ‘‘ It is nevertheless not 
definitely established that the boilers 
are the main source of dust emission, 
there beiny other potential offenders 
in the lo: ality.”” The Alkali Inspector- 
ate owes much of its undoubted and 
beneficial influence to the fairness and 
friendliness of their approach; but I 
hope that the new Act means that we 
are departing in principle and for ever 
from the old attitude that unless the 
individual can be impeached for the 
whole of any nuisa ce, no action is 
justified. That is what bedevilled so 
much of the efforts in the United 
States, until public irritation forced 
the pace. Once more I must empha- 
size that I am in no way criticizing the 
Alkali Inspectorate; I am endeavour- 
ing only to survey what we between us 
all have to do in the future if we are 
going to turn the Clean Air Act into a 
real victory. 


Domestic Smoke 


Let us now turn to domestic smoke. 
I have elsewhere referred to, and others 
have detailed, all the various steps and 
the many interests involved in the 
creation of smoke control areas. At 
the risk of wearying you I will very 
briefly remind you. 

There is the detailed survey of the 
proposed area, the calculations of the 
number and types of premises, houses, 
shops, offices, stores, etc., affected, 
the ascertainment of the different 
types of appliance to be converted and 
their number and the increased supplies 
of smokeless fuels required. The local 
authority obviously cannot make an 
order until it and the Minister are 
satisfied that the appliances will be 
forthcoming and the smokeless fuel 
or its equivalent available. Neither 


appliances nor fuels can be available 
unless their production has _ been 
planned and arranged and their use 
guaranteed well in advance. There is 
not only the question of production 
but that of distribution. Meanwhile 
there is all the statutory procedure of 
the making of the order, of local 
inquiry where necessary; securing of 
ministerial approval and the arrange- 
ment of finance; and then later the 
contracts for installing new appliances 
and so on. And in any large local 
authority’s area various smoke control 
areas will inevitably be at various 
stages of establishment and develop- 
ment simultaneously. I will not en- 
large; you can fill in the details for 
yourselves. But just consider all these 
and see what they involve and what 
Government Departments, Local 
Authorities, Industries, nationalized 
and private, and commercial interests 
are involved. 

If it is the intention to secure the 
effective application of the Clean Air 
Act in 10 to 15 years, then, as has been 
pointed out over and over again, it is 
necessary to bring into operation 
smoke control areas in the so-called 
Black Areas at an average rate of 
something like 300,000 acres a year. 
As the start is bound to be slow and 
well below the average we must 
assume the normal sort of curve 
which would mean that from say the 
third to the ninth or tenth year from 
now new smoke control areas should 
be coming into existence at the rate of 
from 400,000 to half a million acres 
a year. This means the conversion of 
existing, or the provision of new, 
smokeless methods of space and 
water heating and of cooking in per- 
haps a million dwellings, shops, 
offices and buildings of every sort in a 
year, perhaps twice or more than 
twice that number of individual in- 
stallations. If this is to be largely 
met by the use of smokeless fuel, coke 
and otherwise, as at the present stage 
of our knowledge it unquestionably 
must be, then it has to be produced 
of the right quality and at the right 
price at the rate of at least an additional 
million tons each year. 


In the past the proposed creation 
of a smokeless zone has at any rate on 
one occasion been negatived on the 
grounds that the smokeless fuel and 
appliances were not available. But on 
the assurances of spokesmen of both 
the Ministries of Housing and Local 
Government and of Fuel and Power 
during the debates in Parliament on 
the Clean Air Bill that obstacle will 
no longer exist. There would be, we 
were told, sufficient smokeless fuel of 
one kind or another; or of gas or 
electricity. But in fact that will not 
come about by pronouncement only; 
it will not be the case unless a positive 
and co-ordinated programme of pro- 
duction and distribution is worked out. 
Iamnotsure wheretheresponsibility for 
this lies, but I am sure that it is some- 
thing that the protagonists of smoke- 
less air must have under continual 
review. I have before suggested that 
the Institute of Fuel might well under- 
take to make an annual review of the 
known sources and position of all 
kinds of smokeless fuel, and the esti- 
mated requirements and resources for 
the following three years. You may 
think that such unofficial estimates 
would have too large a margin of error. 
They could obviously not be narrowly 
accurate; but they should be able to 
show with fair assurance the trends 
that are likely to develop from the 
known position in any year. Unless 
this information is assembled and 
made public, it seems to me impossible 
for local authorities or fuel merchants 
or appliance makers or the public to 
know where they are or how to make 
their plans. It may be that a blue- 
print of the clean air programme for 
the next five years is in active pre- 
paration somewhere, presumably in 
the Ministries concerned in England 
and Wales and Scotland. It may be 
that all the local authorities were being 
invited to submit their proposals for 
action over the next and following 
years, and that the resulting require- 
ments are being calculated. It may be 
that a review has already been made 
of the availability of smokeless fuel 
in alk the. principal. areas of » the 
country next year and in 1958 and 
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1959 and 1960; and all the necessary 
steps being taken to fill any gaps. At 
any rate that is the action that one 
would expect to be being taken, if 
anyone or any authority intends to 
see that the Clean Air Act shall work. 
And it is not only necessary that such 
action should be taken, but that every- 
body should see that it is being taken 
and know the facts and figures. 


Joint Consultation 


Before I finally leave these subjects, 
I would point out that here too there is, 
as I believe, opportunity and need for 
joint consultation by the most ex- 
perienced local authorities. They 
have to have both the will and the 
knowledge and the power to plan and 
carry out their programmes of smoke- 
control areas. Unless the local 
authorities know how to satisfy the 
local voters they will make little 
progress. They must know what good 
coke or other smokeless fuel means, 
what it should cost, what servicing is 
required and what types of appliance 
are going to give satisfaction. Unless 
they know all this and secure that 
their people get them, the whole 
scheme will break down in a storm of 
complaint and protest. 

I want to turn now for a while to 
some of the things that the Act is not 
going to do; where it leaves things 
largely as they were, mainly because 
for one reason or another the means 
and the necessary knowledge to deal 
with these things do not exist. As has 
been pointed out over and over again, 
neither the Air Pollution Committee’s 
Report nor the Clean Air Act attemp- 
ted to cope with the problem of toxic 
gases, and in particular with the all 
prevailing sulphur dioxide. I have 
heard it claimed that Paragraph 
17(3) of the Act gives the Minister 
power to schedule SOs, in a general 
way among the noxious and offensive 
gases. I cannot believe that that 
would be seriously argued, but even 
if action were so taken it would in 
present circumstances and on our 
present knowledge be a dead letter. 
We may as well be honest and admit 
that. But I think our Report made 


our position and our view abundantly 
clear. We considered that these toxic 
gases were a problem to which all the 
resources of research and experiment 
must be turned—medical, chemical, 
mechanical, administrative. We were 
struck and I still am struck by the 
gaps in our knowledge—as to the 
effects of toxic gases, as to the reasons 
for these effects, and as to the means 
of preventing or alleviating those 
effects. We were struck too—and I 
am not aware that the position is any 
better now—by the lack of co-ordina- 
tion between the efforts of different 
enthusiasts and investigators. We 
pointed out for instance that the 
clinical work by a _ few _ hospital 
doctors and general practitioners was 
apparently hardly linked at all with 
such medical research work as was 
going on—and that any chemical 
research work was unlinked with 
either. I believe that an inter-depart- 
mental committee has since been 
collecting and assessing all the re- 
search problems connected with air 
pollution—both the work in hand 
and the work that needs to be done. 
That seems an excellent step, and if it 
has reached such a stage as would 
permit the publication of the results, 
then I think that this should be done. 
But it does seem to me that this is 
not a matter that can be adequately 
dealt with on a departmental basis 
alone, and I hope that that is not 
intended. This matter of research, 
and I mean programmed objective 
co-ordinated research, on the question 
of toxic gases is of vital importance. 
I believe that the Royal Society of 
Health could do a great service by 
arranging a conference designed to 
survey the whole field and to open up 
all the sources, and so stimulate action. 


Road Vehicles 


There is a related matter in which 
the Act brings no improvement and 
that is in regard to the control of road 
vehicle exhausts. This is becoming 
the primary objective of attack in 
many cities in the United States and 
particularly of course in Los Angeles. 
Very large sums have already been 


spent both by motor manufacturers 
and others on the problem of the pre- 
vention of toxic motor exhausts. Is 
adequate research being done in this 
country? I suggest that the approach 
to this problem should be similar to 
that followed in regard to the sched- 
uled processes, namely of continual 
informed challenge, and the insistence 
on the incorporation of best known 
methods—as soon as these are estab- 
lished—at least in all new motor 
vehicles. My Committee recognized 
that this evil cannot be cured by 
police control; it still remains in the 
category of aspects of air pollution . 
that still have to be tackled. This road 
vehicle problem is bound to become 
of increasing seriousness, and I am 
bound to say that I do not think that 
present regulations and present re- 
sponsibilities are going to cure the 
evil. 

Iam not going to attempt to show 
in any further detail what sort of 
problems and what sort of action lie 
before us if we are to see the Clean 
Air Act effective and if we are to con- 
solidate this first advance and set out 
to storm the next position. If I have 
not so far succeeded in convincing 
you—even supposing any action on 
my part to be really necessary with 
such an audience—then no further 
elaboration by me would be effective. 
What at all times impressed my 
Committee and what I believe must 
impress you and everyone who studies 
this question is the complexity of 
interests involved, It was for that 
reason that my Committee set great 
store by the creation .of a. Clean 
Air Council; and a Clean Air Council 
has been established by the Act. I 
think it is worth while re-stating what 
my Committee had to say: 

‘** For purposes of central adminis- 
tration, air pollution is a matter with 
which several Government Depart- 
ments are concerned—the Ministry of 
Housing and Local Government, the 
Ministry of Fuel and Power, the 
Ministry of Health, the Department of 
Health for Scotland and to a less 
extent, others. The Government 
organizations primarily responsible 


for research are the Department of 
Scientific and Industrial Research, the 
Medical Research Council and the 
Agricultural Research Council. Each 
Department is concerned with par- 
ticular aspects of the problem, which 
cannot be divorced from its other 
responsibilities. We are not suggesting 
any change in present departmental 
organization or responsibilities. The 
proposals made in this Report will, 
however, if adopted, be only the 
beginning of a heavy task which will 
occupy many years and will call for a 
combined effort by many different 
interests. There is the preparation and 
supervision of the programme of con- 
version to smokelessness with the 
synchronizing of fuel markets and fuel 
production, and the production and 
installation of suitable appliances. 
There is the watching and adjustment 
of the changing pattern of fuel user. 
There is continuous propaganda and 
education to be carried on. We are 
impressed by the large amount of vital 
research and development work to 
be done and we elaborate this in 
Appendix III. We therefore recom- 
mend that a ‘Clean Air Council’ 
should be appointed to co-ordinate all 
aspects of the work in future, to 
encourage research and development 
and to review the progress made in 
implementing any new legislation. It 
should submit an annual report to 
Parliament. The form of this body we 
must leave to be decided by Ministers; 
but that it is urgent and essential we 
have no doubt.”’ 
This is what the Act says: 
‘** For the purposes of— 
(a) Keeping under review the pro- 
gress made (whether under this 
Act or otherwise) in abating the 
pollution of the air in England 
and Wales; and 
(b) obtaining the advice of persons 
having special knowledge, ex- 
perience, or responsibility in 
regard to prevention of pollution 
of the air, 
the Minister of Housing and Local 
Government shall appoint a consulta- 
tive council, to be called the Clean Air 


Council, of which he shall’ be the 
Chairman.” 

There is nothing in this that would 
prevent the proposed Clean Air 
Council being what we _ intended, 
namely an influential, authoritative 
and informed body with power to 
survey the whole field. It will not as 
now established by the Clean Air Act 
be an independent body, but that may 
not matter since the members if they 
are the right people may be relied on 
to be sufficiently independent in the 
expression of their views and the use 
of their influence. But should it so 
turn out that the Clean Air Council 
fail to be that lynch pin and inspiration 
we contemplated, and fail to set the 
pace in all this work for clean air, 
then the responsibility will fall back 
once more on the enthusiasts and the 
crusaders who have all along borne 
the brunt of the battle. This therefore 
is no time to reduce interest or effort; 
for we come back to the point where 
we started, namely that success will 
depend on public pressure. 

I venture to say even before this 
Society that this matter of the most 
effective means of educating public 
opinion needs much more examination 
than it has received. We should not 
have to wait for a disaster, such as 
December, 1952, before Governments 
take action. Air pollution is “‘ news.” 
There is I think no paper that will not 
publish reports or items of informa- 
tion about air pollution. Anyone who 
employs advertising, measures the 
various mediums by the amount of 
attention that they can attract. A 
newspaper with a circulation, or a 
readership of millions, is, for common 
everyday products, worth much more 
than may be a much better produced 
paper which can only count its readers 
by thousands or tens of thousands. I 
would suggest that this is an aspect 
which the Society should take into 
careful consideration. In some ways 
it is obvious that both the immediate 
objectives of your Society and your 
methods will be changing, and I 
imagine that you may well be contem- 
plating some reorientation of policy. 
If so, I think that you might find it 


worth while to have as one of your 
principal activities the collection of 
pertinent and striking information, 
and the feeding of it into the popular 
press in a form that can easily and 
readily be accepted and understood. 
This education of the people must 
include the removal of their doubts 
and suspicions, the dealing with 
criticism in a convincing and sympa- 
thetic manner, an honest interest in 
the public you are addressing, and an 
absence of self-interest or special 
pleading, and above all the presenta- 


tion of real facts. Well now, whether 
that is something that your Society can 
tackle or not is for you to decide. 
What I am sure of is that this work 
should be done; and clearly it will not 
be in any way within the field of the 
Clean Air Council as contemplated. 
It must be provided in some other way. 
And so having thus briefly outlined 
the heavy work before us in attaining 
Clean Air and having apportioned 
tasks all round, I will myself retire 
from the active fray. But I hold myself 
in readiness for the next Committee! 
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My Lord Mayor, Ladies and Gentlemen, 


I am very glad to be here to-day at this first post-war 
Exhibition of the Natioml Smoke Abatement Society on "Fuel Br ficiency 
in industry and Home", T am pleased to see it has received such wide 
support, 


=r) 


The National Coal Board, who are the producers or (tke 
"offending object" (namely the raw coal which is the principal cause oF 
the smoke nuisance) - are in full agreement with the aims and objects 
of the Society, That may sound a bit Irish; so let me explain, “Wis 
well as producing raw coal, the Board also produce a large amount of 
smokeless fuels, For instance, we have Goke ovens im most of our 
Divisions; last year they produced 65 million tons of coke, Most or 
it was used in the production of iron and steel, but nearly ¢ million 
tons went to other industry and into domestic fires and boilers. We 
also make Phurnacite, This is a specially carbonised briquette that 
can be used instead of anthracite, Tt is made. in South Wales, and we 
are extending the plant so as to produce double the present quantity, 
Teen there 16 anthracite, The Board produce about a5 mM. bons 6: anvira= 
cite each year; but it is in such great demand for export thay I'm 


afraid there is not much left over for use at home, all the more reason, 


therefore, why we must be sure that this limited amount of siged anthra- 
Gite is.used as, efficiently as possible, So the Board, in consultation 
with the coal distributors and the mamfacturers and -distributors of 
modern solid fuel appliances, have made arrangements so that the smaller 
sizes of anthracite go only to those consumers who have selective 


appliances specially designed to burn them, This scheme 1s known as 
"The Small anthracite Supply Scheme", Tt is working well and has enabled 


us to satisfy consumers whose appliances cannot work satisfactorily on any 


other fuels, 


So much for the solid fuels themselves, But the Board's 
Incercet does not ¢end there, Te are also anxious to see that they are 
used efficiently, That is why the Board are closely associate with 
the Coal Utilisation Joint Council, which also includes the Coal Dis= 


tributors and the Mamfacturers and Distributors of Selid Fuel spoliances, | 


The Council's objects are to promote the efficient use of solid fuels 
in modern domestic appliances, They stage a series of Exhibitions 
around the country each year - at the Building Trades Exhibition, che 
Tdeal Home Exhibition, Agricultural Shows and, of course, you will find 
their Stand at this Exhibition to-day, They are now in process of 
developing a Service and Showroom Scheme through which it is hoped to 
provide a complete sales and servicing organisation which will compare 
with that offered by the other fuel industries, The aim will be not 
only to give sound advice on the choice and ae doe installation of 
modern appliances, but also to provide efficient after-sales service and 
maintenance and to give guidance on the most suitable types of solid 
fue] to-use, A Centre has been opened in London where the staffs of 
the appliance Distributors and Coal Merchants can be fully trained in 
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this work and where advice can be given to visiting Architects, 
Builders and other people who are interested, The Council have given 
and are always ready to give, advice, not only to private householders, 
bus also to official bodies, 


Gai 


All this will, I-am sure, help us to becane more erficient 
eolad Taek; There aS immense scope for improvement, Lem 
sure I am not far wrong when I say that every single home in the country 
can do with at eae one new and more efficient appliance - a fireplace, 
a stove, a boiler or the like, -By making them really efficient, the 
householder will not only be doing a great service to the nation put 
also - and this should be most welcome to everyone these days - he will 
cut down his household expenditure surprisingly. 


When the Service and Showroom organisation I mentioned just now 
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is fully developed it will obviously help your society oreatly; for there 


is no doubt that a properly installed and operated modern solid fuel 
appliance gives off very much less smoke than the older types of ranges 
ene Coen (ires, 


But we want to sec more than that done about the smoke problen, 
Take the suggestion that there should be smokeltss zones, Several such 
proposals have come from Lancashire - and indeed from Manchester itself - 
which is hardly surprising! To-day only very little of our household 
solid fuel is smokeless, and there is not much prospect, in the immediate 
fuvare- Of having anything like enough smokeless fuel to go round very 
mice Turtner, But that does not mean we should. sit down quietly and say 
that: smoke emission is inevitable and must be accepted, If the hopes of 
the Simon Committee about increasing the »roduction of smokeless fuels 
are not likely to be realised, is it not possible to develop aooliances 
capable of burning bituminous coal snokelessly? Intensive research 18 
being carried out on this problem both by individual : nanufeacturers and. 
organisations such as the British Coal Ut ilisation Research Association, 
1% can, I think, be claimed with some confidence that the problem of 
designing a closed stove which will burn bituminous coal smokelessly is 
within sight of solution, But smokeless burning in an ordinary open 


grate is a much more difficult problem and, Trankly, will take a long time 
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Now I have heard it said that there are other ways of cooking 
and heating than by solid fuel, I have even heard that some peovle 
orefer something called ele ss aeiaeras ee or something else called gas =~ though 
I can't think why! Perhaos Dame Vera will sometime be good enough to 
explain - at least about gas, 


Now 2 word about the industrial user,” He, as weil as the 
householder ee use nae fuel citicientiy = and with as Litile smoke as 
Os 


possible. Now industry's demand for coal is increasing by leaps and bounds, 
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Tn the first ten months of the year the consumption of coal by industry 
and Public Utilities has increased by 3,9 million:tons over ese OG 
same period last year, Unfortunately, the SS Or coe lias: not 
rising proportionately, ‘Ye shall have the great best Gilt teud tyra mee ting 
the demand at home and abroad, It is theresore, an urgent National need 
that industry at home should improve its methods OF Simo cos Ly Greater 
efficiency ought to mean less smoke and that, in turn, will help your 


poceety towards 10s aim, 


in short, it may be true to say that: ‘Where there's smoke 
there's fire: but we must see to it that it need not be true that 


“here there's fire there's smoke" 


In this I can assure you of the complete goodwill and whole- 
heated suwoport of the National Coal Board, The problems are complicated 
and difficult, But Exhibitions of this kind enable the public to see the 
eC >s which have been made since the War in the design of appliances 
and can do ane but: good, 
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their great work and I nave 
i) 


I wish your Society every success in 
much pleasure in declaring this solendid Bxni ba 


--Te a: ° 
With the Vompliments of ;= 


WW, TITHERINGTON, 
Public Relations Officer, 
National Coal Board, 
North- ‘estern Division, 
EO” Poridand. Sa 
Manech ester. i 
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